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1. INTRODUCTION 
1.1. PERINATAL OUTCOME 
In Tanzania, as in many other less privileged countries, the principle risks for a 
woman of losing her child, her health, or even her life are those associated with pregnancy 
and childbirth (Möller 1988). More than 99 percent of the world's estimated 500,000 
maternal deaths occur annually in the less privileged parts of the world, where 86 percent 
of the world's births take place (Royston & Armstrong 1989). There is no public health 
indicator in which the differences between poor and rich countries are so great than maternal 
mortality. Maternal mortality ratios in the poorest countries in Africa and Asia are estimated 
between 200 and 1,000 per 100,000 live births compared to 10 or lower in Western and 
Northern Europe (AbouZahr & Royston 1991). Even though pregnancy and childbirth have 
become somewhat safer in many parts of the world, the situation has worsened in the poorest 
areas (World Health Organization 1991a). The problem of maternal mortality has captured 
the attention of organizations and governments and stimulated a call for action (Mahler 
1987). One of the major constraints upon the planning, management, and evaluation of 'safe 
motherhood' programmes is data deficiency. Reliable estimates of maternal and perinatal 
mortality and morbidity in local communities are needed in order to mobilise political will. 
In Africa, most data on pregnancy and childbirth are based on studies of women who 
deliver in hospital, usually in one of the larger urban hospitals. As only a fraction of births 
in rural areas take place in any kind of hospital, even studies based on populations delivering 
in these rural hospitals may not be representative of the whole population (van Roosmalen 
1988a). Hospital data can both overestimate mortality when there are many high-risk referrals 
and emergency-cases, and underestimate it when there are many low-risk pregnancies in 
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more advantaged women (Graham & Airey 1987). The registration of deaths is non-existent 
or incomplete in many parts of the poor world, and prospective community-based studies 
have to be very large to be reliable. It requires great effort to initiate and maintain 
longitudinal prospective community-based studies, and therefore few have been undertaken. 
The only prospective area-based studies reporting on maternal and perinatal mortality from 
East Africa are the Machakos study in Kenya (Van Ginneken & Muller 1984) and a study 
from Iringa, Tanzania (Möller 1988). Maternal mortality was 86 per 100,000 (4/4,627) in 
Machakos, and 570 per 100,000 (4/701) live births in Iringa. Perinatal mortality rates were 
46 and 82 per 1,000 births, respectively. Recently, an indirect demographic survey-technique 
to estimate maternal mortality has been developed, called 'the sisterhood method' (Graham 
et al. 1989). A study to assess maternal mortality combining a prospective community-based 
study, the sisterhood method and data from the referral district hospital has not previously 
been undertaken. 
1.2. MATERNAL AND CHILD HEALTH SERVICES 
Antenatal care (ANC) emerged 50 years ago in Europe (Wagner 1985). In all 
countries where ANC was introduced, hope existed to reduce maternal mortality as the first 
priority. During the last forty years maternal mortality has rapidly decreased in the more 
privileged countries. This has partly been due to medical achievements such as safe blood 
transfusion, antibiotics, better anaesthetic techniques and intensive care. Socio-economic and 
nutritional improvements, fewer births per woman and a narrowing of the age distribution 
during which pregnancy occurs, have also contributed to the reduction of maternal mortality. 
ANC is also considered to have played some part in this progress, but its influence relative 
to these other factors is not easy to assess. 
Also in Tanzania pregnant women and children are recognized as vulnerable groups 
in terms of health, the response to which has been the establishment of mother and child 
health (MCH) clinics. These clinics provide an integrated organization through which 
maternal and child health is monitored. The expansion of the MCH services has been a 
matter of priority in Tanzania and coverage by antenatal care has improved remarkably. At 
present 85-95% of all pregnant women visit a clinic at least once during pregnancy (Ministry 
2 PERINATAL ASSESSMENT IN RURAL TANZANIA 
of Health of the United Republic of Tanzania and World Health Organization 1984, Ngallaba 
et al. 1993). Nationally, the median number of antenatal visits is 5, with wide variations 
between regions. 
MCH services in Tanzania operate with sparse resources both in material and 
manpower. At crowded clinics, the staff often cannot offer prophylactic or therapeutic drugs 
included in the basic programme. Simple equipment such as weighing scales, blood pressure 
machines and even antenatal cards are often lacking. The capacity for hospital births in most 
rural areas is limited to IS to 30 per cent of all births, and this capacity has to be reserved 
for those women most in need of hospital resources at birth. Consequently, when a national 
antenatal card was designed, it assumed that only some patients would be seen by a doctor, 
or referred to hospital (Essex & Everett 1977). This 'risk approach' has been promoted by 
the World Health Organization (1986). 
1.3. HIGH AND LOW RISK PREGNANCY 
During the last fifteen years the effectiveness of ANC has been the focus of debate. 
One of the issues is whether risk factors may help to reduce maternal and perinatal mortality 
and morbidity (Gortmaker 1979, Ryan 1980, Hall et al. 1980, Greenberg 1982, Helliger 
1985, Liljestrandt et al. 1992, Rooney 1993, Steer 1993). Generally, the criticism of studies 
on the effects of ANC have focused on the self-selection of women, and lack of conclusive 
evidence as to which part of ANC programme is responsible for the effect. Another problem 
is the fact that complications also arise in low risk pregnancies. It is important to establish 
whether antenatal care is really effective in reducing adverse pregnancy outcome. In a study 
at two rural district hospitals in South-Westem Tanzania, van Roosmalen (1988a) emphasised 
that risk factor definitions must be made according to both the risks involved and the 
resources available. 
Perinatal mortality is related to the standards of obstetric care as well as to maternal 
health and physique (Baird 1969). In Tanzania approximately half of the women deliver at 
home without trained attendance (Murru 1987, Ngallaba et al. 1993). Only a few studies in 
Africa have compared perinatal mortality in home deliveries attended by a relative or 
INTRODUCTION 3 
traditional birth attendant without formal training with delivery in dispensary or hospital 
attended by trained personnel. In the Machakos study, perinatal mortality rates were 65 and 
39 per 1000 births in hospital and at home, respectively (Nordbeck et al. 1984). We were 
not aware of any study attempting to control for high and low risk. 
Birthweight is seen as the most important parameter reflecting maternal nutritional 
status. Furthermore, weight at birth is considered the most significant indicator of the chance 
to survival of a newborn and its healthy growth and development (World Health Organization 
1980). The national percentage of LBW (< 2500 g) in sub-Saharan Africa is reported to 
range from 8 - 20 %, with an average of 14% (Grant 1993). The detection of quantitatively 
important modifiable factors influencing birthweight could lead to recommendations for 
public health interventions and further research. 
The vast majority of newborns in the developing world, including those with low 
birthweight (LBW), are bom at home, unattended by trained personnel. Recognizing 
pregnancies that will probably result in the birth of LBW infants at an early stage does not 
only make preventive measures possible, but also permits action for birth of such infants at 
a more appropriate place. If LBW babies are delivered at home, however, early identification 
accompanied by simple interventions can result in a reduction of neonatal mortality (Daga 
& Daga 1989) and allow LBW infants to catch up with their heavier contemporaries 
(Rowland 1985). 
Great interest has been given to the development of "appropriate" technologies for 
monitoring the health of mothers, fetus and newborns. Appropriate technology should be 
effective, culturally acceptable, affordable, locally sustainable, measurable and politically 
responsible (Elliott 1985). It is important to realise that "what is appropriate in one place and 
at one time is not necessarily appropriate at another time in the same place or in another 
setting" (Walraven 1994 - see Box). Tape measurement of symphysis-fundal height (SFH) 
and other maternal and newborn anthropometric indices have been proposed as appropriate 
technologies, but their appropriateness needs further assessment. 
4 PERINATAL ASSESSMENT m RURAL TANZANIA 
Box. Letter to the Editor. Lancet 1994; 344: 617. 
WHO partograph 
SIR- A multicentre trial coordinated by die World Health Organization (WHO) showed that 
the WHO partograph clearly differentiates normal from abnormal labour and identify those 
women who require intervention (June 4, ρ 1399). This study was undertaken in urban district 
hospitals in south east Asia which had adequate medical and midwifery staff. The paper 
concludes that this "appropriate technology" should be used in all maternity units. But what is 
appropriate in one place and at one time is not necessarily appropriate at another time in the 
same place or in another setting. 
Within Maternal and Child Health services great emphasis has often been placed on "road to 
health" growth chart for under 5s. Like the partograph, the growth chart demands correct 
measurement, the plotting of data on a chart, and interpretation. Real indicators of progress 
over time are translated into a graph, which is an abstract concept made visual. The cognitive 
process of assessing a part of reality, translating it into an abstraction by way of a plotted curve, 
and interpreting the curve by retranslating it into reality has to be mastered if a graph is to be 
used as a monitoring tool. Experiences with growth charts shows that the plotting was more 
difficult and less accurate under field conditions than it had been after some successful pilot 
studies, and this was even more true of interpretion.1'2 Typically, dots were not connected and 
interpretation was based on the absolute value of the last weight measured rather than on the 
curve.
3
 As tools based on mathematical concepts growth charts and partograms demand abstract 
thinking, but that is not a universal skill, and language, cognition, and education are critical. 
Many traditional African languages (ie, oral languages) reflect in their structure traditional, 
concrete modes of thinking and perception. Mathematical abstractions are less common, being 
the product of western scientific traditions, and western "literary" languages have ability to 
transport abstract conceptions. 
Dujardin et al., * from the results of a study in Senegalese peripheral maternity units, 
concluded that the use of the partograph is meaningful if the health workers responsible for 
monitoring the women are motivated and able to use it. This second condition was the more 
difficult to meet, and the findings of Dujardin et al and our own experience show that constant 
supervision is needed even when the partograph has been used for years. If such supervision is 
provided and if the workload is large enough to sustain the skills that have been learned the 
partograph may be used by less qualified health workers to monitor labour in peripheral 
maternity clinics. In other circumstances however, it seems that we must continue searching for 
a tool that is more appropriate and accessable to health workers. 
1 Gerein N. Is growth monitoring worthwhile? Health Policy Planning 1988; 3: 181-94. 
2 Anonymous. Growth monitoring: intermediate technology or expensive luxury ? Lancet 1985; 
326: 1337-38. 
3 Gopalan C, Chatterjee M. Use of growth charts for promoting child nutrition - a review of global 
experience. New Dehli: Nutrition Foundation of India, 1992. 
4 Dujardin B, et al. Value of alert and actionlines on the partogram. Lancet 1992; 339: 1336-38. 
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The effectuation of the studies presented in this thesis took place while the process 
of increasing participation in, and development of, the local primary health care (PHC) 
programme (described in Chapter 2) was going on. Initially, it was professional health 
workers and not the communities themselves who identified "safe motherhood" as a high 
priority. However, it was communities and their leaders, village health committees, and 
village health workers who agreed and participated in activities, implementation, monitoring 
and evaluation of the activities related to the studies (Rifkin 1986). This increasing 
participation by communities has contributed to raising awareness that safe motherhood 
programmes are important for the health of their women and children. This will hopefully 
now facilitate the participation of communities in planning, thus enabling sustainable 
interventions with the ultimate aim of bringing safe motherhood for all nearer. 
1.4. OBJECTIVES 
The objectives of the studies reported in this thesis are: 
a. To compare maternal mortality as measured i) in a prospective community survey, ii) at 
its local district hospital, and iii) by the sisterhood method (Chapter 3). 
b. To assess perinatal mortality, percentage of low birthweight and twinning rate in i) a 
prospective community survey, and ii) its local District Hospital (Chapter 4). 
c. To compare perinatal mortality, stratified for high and low risk, in births at home assisted 
only by a relative or traditional birth attendant without formal training with those in 
dispensary or hospital assisted by trained personnel (Chapter 5). 
d. To identify factors associated with low birthweight, and 
e. To develop a reference curve of birthweight for gestational age which is relevant for the 
local situation (Chapter 6). 
f. To develop a symphysis-fundal-height chart which is relevant for the local situation 
(Chapter 7). 
g. To compare the value of symphysis-fundal-height and other pre-delivery maternal 
anthropometric indicators for predicting birthweight, and 
h. To examine the usefulness of a single pre-delivery symphysis-fundal-height measurement 
for the detection of low birthweight and twin pregnancy/macrosomia (Chapter 8). 
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i. To examine the value of head-, chest- and mid-upper arm circumference, and crown-to 
coccyx length as a screening method for low birthweight (Chapter 9). 
In Chapter 10 the possibilities and envisaged constraints of the introduction of 
community based reproductive health care programmes, integrated within PHC programmes 
in Tanzania, are discussed. 
INTRODUCTION η 
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2. THE SUMVE PRIMARY HEALTH CARE PROGRAMME ' 
2.1. INTRODUCTION 
Sumve Hospital was established in 1934 and in 1965 it was appointed by the 
government as the Designated District Hospital of Kwimba District, Mwanza Region in 
North-Western Tanzania. In the 1970's - together with a process of indigenization and 
secularization - preventive services, concentrated in Ngula Division (49,000 inhabitants) 
started, with mobile and static mother- and child health care clinics and an immunization 
programme. In 1981, the first village health workers were trained and during the next few 
years the programme extended to include contacts with traditional healers and birth 
attendants, the establishment of village health committees, health education and health 
promotion, continuing education of different groups of health workers, with more attention 
paid to aspects of (mal)nutrition, adequate and safe water, sanitation and building of houses, 
agriculture and stock breeding. 
More recently, after discussions between the Primary Health Care (PHC) team, 
village health workers, village health committees and within the community generally, the 
village health workers in 26 villages started to collect and analyze data. With help from the 
PHC-team they obtained data including vital statistics, numbers of infants, under-fives, 
(pregnant) women, elderly and disabled persons within their communities, literacy-rates, 
MCH card retention, immunization and nutritional status among children, presence and use 
1
 The content of this chapter is an updated and adapted version of a paper which was 
published earlier in Medicus Tropicus 1993; 31 (3): 4-5 
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of a latrine, presence and use of a dish drying rack, cleanliness of the compound, used 
watersource and covered drinking water pots. 
These surveys showed high health-service and immunization coverage, but poor 
figures on other indicators. The school enrolment of females revealed to be much lower than 
the national figure ( 60% versus the 88% at national level). The majority of the women were 
still fetching water at unprotected wells and had to walk more than half an hour to reach the 
source. The nutritional status of underfives was poor (5% of the children were below the 60 
percentile on the weight for age chart, while 40% were on the 60-80% range on the scale). 
In two villages the village health committees decided that they wanted to try to tackle 
the problem of malnutrition. In the past the hospital had tried to deal with malnutrition 
through the hospital Nutritional Rehabilitation Unit (NURU). After discharge from the 
children's ward, malnourished children and their mothers were admitted in the NURU and 
were given chakula bora ("good food") and education by hospital workers about how to 
achieve the proper diet and diet-intake. After discharge from this NURU follow-up surveys 
at home were done monthly by members of the PHC-team. Evaluation of the effectiveness 
of the programme showed poor results and in 1988 the hospital NURU was closed. 
During this survey the village health committees of two villages asked for technical 
advice from the PHC-team about how to start a NURU at village level. The village health 
committees searched for malnourished children and asked their mothers to come to weekly 
meetings. If a malnourished child was discharged from hospital, the mother received a 
"referraT-letter for the village health worker. The mothers attended the meetings with their 
children, bringing with them their own foods and together a healthy and nourishing meal was 
prepared, education given, the children's bodyweight checked and problems discussed on for 
instance the enrolment of girls at school. Furthermore, the communities began to cultivate 
the communal shamba, fruittree gardening, and made resources available for the repair and 
maintenance of broken-down shallow wells equipped with handpumps. They also asked if 
training in handpump maintenance for selected members from their communities would be 
possible. In a recent survey, performed by village health workers, these two villages were 
amongst those with the lowest percentage of underweight children in the under-five age 
group. 
Discussions of the results have now (early 1995) lead to the start of village-NURU's 
in 12 villages. 
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2.2. WHAT WERE THE MAJOR CONSTRAINTS AND ACHIEVEMENTS IN THIS 
PROGRAMME ? 
A. Community participation 
In Kwimba District, shallow wells equipped with handpumps were chosen as the 
major appropriate community water supply technology. This option, chosen by engineers 
from the government and a large non-governmental water supply organization, was probably 
the right choice from a technical point of view. Much time and effort has been spent in 
installing this system but has proved to be a difficult, slow task with the breakdown rate for 
new installations being high. "The most economical way of bringing good water to more 
people is to repair the broken supplies rather than to build new ones" (Cairncross & Feachem 
1983) is probably also true for Kwimba District. Community participation in this project was 
limited to money and manpower which had to be supplied as their contribution to the 
installation of a new waterpump system. By this, the communities were probably too much 
relegated to the role of recipients. 
The more recent experience of committees who have started to determine part of their 
own health care with help and technical advice from the PHC-team, shows that it is 
important to conduct descriptive studies and evaluations together with local community 
representatives and to enable them to analyze and understand the information obtained. More 
attention was paid towards the identification of intermediate variables to monitor whether 
advocated interventions as latrines and dish drying racks were available and utilized (Van 
Norren et al. 1989). Identification of intermediate variables is important, because 
measurements of impact of health interventions on mortality, morbidity and nutritional status 
are by no means simple and straightforward. 
The communities in the villages have broadened their participation in range and depth 
and have gone through, what Rifkin (1986) called the 5 steps of participation; first they only 
participated in "benefits of programmes", followed by participation in "activities", 
participation in "implementation", participation in "monitoring and evaluation", and they 
have now reached the participation in "planning" step. It is perhaps better to use the term 
stages as opposed to steps, because this case is still a continuing process from minimal to full 
social participation. The process was based on mutual respect for each other from 
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communities and health professionals. Preventive and curative activities were indissolubly 
allied and were both part of the same development of health (Cox 1992). 
B. Decentralisation 
Decentralisation of authority is especially important as the district level can be more 
sensitive than the central administration to the needs of local people and, as has also been 
shown in Kwimba District, can encourage their participation in the planning and management 
of their health service. Decentralisation should also be able to provide the necessary 
information to national policy-makers on the progress and problems encountered in the 
implementation of policies and should encourage intersectoral cooperation for the promotion 
of health at the level where motivation can be greatest. 
It is the district where "top down and bottom up meet, if they meet at all" (World 
Health Organization 1988). To be able to 'meet', the district should be a large enough unit 
to have supporting technical and managerial staff. Policies can then be adapted, thus making 
them more responsive and relevant to the local needs and circumstances; flexibility can be 
fostered; community participation can be enhanced; innovation and creativity can be initiated 
and tried out without having to be enacted for the whole country. This, however, is textbook 
language and reality is still somehow different. 
In Tanzania, the district has been regarded as the basic organizational unit for health 
care services since the 1970's, with the Ministry of Health being determined to strengthen 
the district health system as a means of implementing PHC throughout the country. 
Decentralization, however, has weakened the role of the Ministry of Health in its capacity 
to coordinate effectively the health units, services and resources (Mapunda 1989). There is 
a lack of clear organizational structure and line of authority, with the critical and political 
analysis needed to understand the complexity of decentralization being insufficient (Collins 
1989). Besides this Tanzania's inability at present to sustain the social services is becoming 
painfully evident. The results are health centres and dispensaries often without drugs and 
schools without benches and books. At such a moment a strong national administrative level 
is even more important, as "a district can set out its needs, but decisions have to be 
influenced by the availability of public funds, by national and provincial priorities, and by 
considerations of equity and other issues" (Newell 1989). 
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C. Equity 
The elimination of poverty, ignorance and disease were among the top priorities of 
Tanzanian government policy when president Nyerere launched the famous Arusha 
declaration in 1967. Emphasis in the national development plans was particularly placed upon 
an equal distribution of services. Indicators, such as Gross National Product per capita, 
school enrolment for both sexes, life-expectancy, percentage of low birthweight, infant-
mortality and access to safe water improved during the 1970's. The development of a rural 
health network has also been successful in terms of quantity and accessibility; in 1980 93% 
of the population lived within 10 km from a health facility, while 72% lived within 5 km. 
During the 1980's progress was hampered, partly due to a process of multicausal 
impoverishment. Running approximately 160 hospitals and 3000 health centres and 
dispensaries has become a major problem for the deteriorating national economy, with health 
being only one sector. Furthermore, even though the health pyramid has broadened its base, 
health planning mainly followed a "top-down" approach. At the national level the PHC 
system is at present only saved from total collapse through largely externally funded vertical 
programmes. 
D. Intersectoral cooperation 
The communities of the villages in this case-study identified the problem of 
malnutrition, which involves more than one issue. This may lead to better cooperation 
between the sector-specialists at district level and the villages and communities when 
preparing operational plans, supervision, monitoring and evaluation of health-related 
activities. It could also provide an opportunity to bring district administrators together with 
non-governmental organizations, voluntary agencies and the traditional sectors. This happens 
in a far more informal and less threatening environment than would have been possible at 
national level. Since health forms an integral part of the socio-economic development of 
communities, its activities should preferably be coordinated with those of other socio-
economic sectors. Coordination between sectors "can bring many viewpoints and resources 
to bear on common problems, and focuses attention on the problem of development rather 
than more narrowly defined sectoral concerns" (World Health Organization 1984a). Working 
together facilitates sharing of information, generating new ideas and can increase political 
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support and more efficient resource utilisation. In the absence of cooperation there is a 
possibility of duplication and fragmentation with consequent failures in the goal of improving 
the social wellbeing. 
2.3. WHAT SHOULD BE FÜRTHER DONE TO SUSTAIN THIS PROGRAMME ? 
The Sumve communities have identified an actual health need. Policy makers at a 
central non-governmental level allocated extra resources for this primary health care project. 
At the district level this largely avoided problems of redistribution of existing resources or 
asking more financial resources from the local communities. The discussion of financial 
contributions and redistribution of resources was started. The development of a clear district 
health care organizational structure is important, which should go together with a strong PHC 
coordinating unit at the national ministerial level. Also important is upgrading and 
improvement of managerial skills in district health service managers and decentralization of 
the existing vertical programmes. Decentralization of vertical programmes should facilitate 
their integration with the general district health care programmes with full financial and 
administrative authority at district level. 
2.4. WHAT CAN BE THE CONCLUSION OF THIS CASE-STUDY ? 
The district can be seen as a key cross-over point within the health system, as "it is 
close enough to local communities to reflect their needs and to be a bridge in maintaining 
links with local government, other government departments, and non-government 
organizations" (Ranken 1986). The Sumve programme shows a hopeful development in that 
direction, although there is still a lot that has to be done. 
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3. ASSESSMENT OF MATERNAL MORTALITY IN TANZANIA 
G.E.L. Walraven, R.J.B. Mkanje, J. van Roosmalen, P.W.J, van Dongen, 
W.M.V. Dolmans 
British Journal of Obstetrics and Gynaecology 1994; 101: 414-417 
ABSTRACT 
Objective - To assess maternal mortality. 
Design - Prospective community based survey, a sisterhood method survey and hospital data. 
Setting - The study was performed in communities in a rural area in North-western Tanzania 
and the local District Hospital. 
Results - Four hundred and forty seven pregnant women in the community survey followed 
up as far as six weeks after delivery, there were 2,865 respondents in the sisterhood-survey 
and the hospital-study involved 7,526 deliveries. 
Maternal mortality ratio derived from the prospective community based survey, the sister-
hood method survey and hospital data analysis was 241,297 and 845 per 100,000 live births, 
respectively. 
Conclusions - Hospital data tend to overestimate maternal mortality in these communities. 
The sisterhood method is an easier and more convenient method than a prospective 
community based study. 
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3.1. INTRODUCTION 
Regional maternal mortality ratios (MMR's) for sub-Saharan Africa range from 270 
to 760 per 100,000 live births (WHO 1991a). These figures are usually based on urban 
hospital data which may not reflect the situation in rural communities. Hospital data can 
overestimate mortality when there are many high-risk referrals and emergency cases, or 
underestimate it if there are many low-risk pregnancies in more privileged women (Graham 
& Airey 1987). 
Prospective population-based studies need to be very large to give reliable results. The 
few undertaken in Africa have found MMR's varying from 86 per 100,000 (4/4,627) in 
Machakos, Kenya (Voorhoeve et al. 1984) to 2,362 per 100,000 (15/635) in the Gambia 
(Greenwood et al. 1987). The sisterhood method, which questions respondents about the 
deaths of their adult sisters during pregnancy, childbirth, or the Puerperium is a less 
expensive and more convenient alternative (Graham et al. 1989). This method is relatively 
recent and has, thus far, not been compared with hospital data in the same population. 
Therefore, we compared maternal mortality from a prospective population survey, a 
sisterhood method survey and a hospital survey. 
3.2. MATERIALS AND METHODS 
Definitions 
Maternal death was defined according to the World Health Organization's Inter-
national Classification of Diseases (ICD-10, 1992), as "death of a woman while pregnant or 
within 42 days of termination of pregnancy, irrespective of the duration and site of the 
pregnancy, from any cause related to or aggravated by the pregnancy or its management but 
not from accidental or incidental causes". Maternal deaths are subdivided into direct and 
indirect deaths. 
Direct deaths are those resulting from obstetric complications of the pregnancy state 
(pregnancy, labour and Puerperium), from interventions, omissions, incorrect treatment, or 
from a chain of events resulting from any of the above. Indirect deaths are those resulting 
from previously existing disease or disease that developed during pregnancy and which was 
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not due to obstetric causes, but which was aggravated by the physiologic effects of 
pregnancy. 
There are two different measures of maternal mortality which are unfortunately used 
interchangeably (Rosenfield 1989): the maternal mortality ratio (maternal deaths per 100,000 
live births) and the maternal mortality rate (maternal deaths per 100,000 women in the 
reproductive age group). We chose the ratio because it specifically measures the risk of dying 
during pregnancy, whereas the rate measures the combined risk of becoming pregnant and 
of dying during pregnancy. The proportional maternal mortality rate expresses the proportion 
of deaths in the reproductive period due to pregnancy-related causes. The total fertility rate 
(TFR) is the average number of infants bom to a woman in her childbearing period. 
Study-design 
The study was performed in Kwimba district in Mwanza region of North-western 
Tanzania, with a population of approximately 440,000 (United Republic of Tanzania 1992). 
Sumve District Hospital was the source of the hospital data. The hospital has 56 maternity 
beds and is equipped for most obstetric complications. The community study was performed 
in 5 (prospective survey) and 2 (sisterhood survey) surrounding villages (12-27 km from the 
hospital) within the area of the Primary Health Care programme of Sumve hospital. Women 
from these villages delivered either at home, at a dispensary or in Sumve District Hospital. 
A. Prospective community based survey 
The survey was conducted from August 1989 till March 1991 with the aim of 
collecting data on all births during 1990. Pregnant women were identified as early as possible 
and followed until six weeks post-partum. One of us (RM) visited each village fortnightly, 
examined pregnant women at a clinic and collected data on pregnancy outcome. He was 
assisted by the local village health worker (VHW), who visited each household twice a 
month. 
The completeness of the community survey was estimated by comparing the registered 
number of pregnant women with the expected number of deliveries in the five villages, as 
calculated from their population and the crude birth rate. 
MATERNAL MORTALITY \η 
В. Sisterhood survey 
A sisterhood survey was performed in March 1990 in two villages with a total 
population of 4,800 (United Republic of Tanzania 1992). One of the villages was in the 
community survey. The interviewers were 16 especially trained 3rd year nurse students. The 
villagers were told about the survey beforehand by the community leaders, who introduced 
the interviewers. Adults aged IS years and more were subdivided in 5 year age-groups and 
asked four questions: 
1) How many sisters did you have of 15 years and older ? 
2) How many of these sisters of 15 years or older are still alive ? 
3) How many of these sisters of 15 years or older have died ? 
4) How many of these dead sisters died during pregnancy, during childbirth or during the 
first 6 weeks after the end of pregnancy ? 
The first question defined the population ever at risk of maternal death. In these 
communities the risk of becoming pregnant was felt to be defined better in physiological (age 
15 years and older) than in social (e.g. ever-married) terms. The main problem with this 
definition is misreporting age. We made a point asking whether sisters were "born to the 
same mother", to avoid the problem of overreporting due to extended families, which is a 
common feature of sub-Saharan society. We also asked the students to check that the sum 
of questions 2 and 3 were equal to question 1. For the estimation of the MMRs, a total 
fertility rate (TFR) of 6,5 was used, as estimated for Mwanza region from the 1988 census 
(United Republic of Tanzania 1992). 
С Hospital study 
Hospital data on maternal mortality were based on the five year period 1986-1990. 
Women who were dead on arrival in hospital were excluded. 
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3.3. RESULTS 
A. Prospective community based survey 
The village study comprised 447 women, which corresponds well with the expected 
number of deliveries (n=440; calculated from the population figure of 10,000 and the crude 
birth rate of 44/1,000; United Republic of Tanzania 1992). Of the women, 17 moved to 
another village outside the study-area, six miscarried and there were three cases of pseudo-
pregnancy. The remaining 421 women gave birth to 427 infants; 415 were born alive. Of the 
women, 222 (53%) delivered at home, 80 (19%) in a dispensary and 119 (28%) in the 
hospital. There was one maternal death (MMR 241/100,000 live births): a woman who had 
a preterm twin delivery at home, developed post-partum haemorrhage and arrived dead at 
the hospital. 
B. Sisterhood survey 
Among the 2,865 respondents (Table 1), those in the age-groups 15-19 and 20-24 
years, can be expected to have sisters younger than 15 years of age, for which a correction 
is necessary. The average number of sisters, having reached age 15, for the respondents over 
25 years can be obtained by dividing numbers in column 3 by those in column 2 in Table 1. 
This is 5,869 : 2,154 = 2.72. The number of respondents in the age groups 15-19 and 20-24 
(in column 2) is multiplied by this average to complete the first two entries in column 3. 
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Table 1. Maternal mortality estimates using the sisterhood method. 
Age group Number of Sisters reaching Maternal deaths Adjustment Sister units of 
respondents age IS factor" risk 
(1) 
15-19 
20-24 
25-29 
30-34 
34-39 
40-44 
45-49 
50-54 
55-59 
2: 60 
TOTAL 
(2) 
330 
3S1 
467 
369 
300 
273 
233 
174 
106 
232 
2,865 
(3) 
898" 
1,036" 
1,342 
1,092 
855 
708 
615 
448 
257 
552 
7,803 
(4) 
4 
3 
4 
9 
11 
13 
12 
7 
6 
13 
82 
(5) 
0.107 
0.206 
0.343 
0.503 
0.664 
0.802 
0.900 
0.958 
0.986 
1.000 
(6) 
96 
213 
460 
549 
568 
568 
554 
429 
253 
552 
4,242 
* Figures were obtained by multiplying the number of 
respondents by the average number of sisters who ever-reached 
age 15 as reported by respondents aged 25+ years (2.72). 
** as defined by Graham et al (1989). 
Sisters of respondents aged 60 or more can be expected to have undergone the full 
lifetime risk of childbirth. Sisters of younger respondents may have been exposed to only part 
of that risk. Therefore, a further correction was made in order to obtain 'sister units of risk 
exposure' from the number of sisters having reached 15 years or more, not all of whom may 
have completed the reproductive period. This adjustment factor, based on the age distribution 
patterns of developing countries, is given in column 5 (Graham et al. 1989, King et al. 
1990). To calculate the 'sister units of risk exposure' (column 6), the number of sisters who 
have reached the age of 15, reported by the respondents (column 3), is multiplied by the 
adjustment factor (column 5). 
The life-time risk of maternal death is the sum of maternal deaths (column 4) divided 
by the sum of sister units of risk exposure (column 6). This is 82 : 4,242 = 0.0193. To 
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calculate the MMR, the estimate of the lifetime risk of maternal death is divided by the 
estimated TFR (6.5), and multiplied by 100,000. This is 0.0193 : 6.5 χ 100,000 = 297. 
While respondents reported 82 maternal deaths, they reported 589 deaths from all 
causes among sisters aged 15 years or more. This gives a proportional mortality rate of 
82/589 χ 100 = 13.9% . 
C. Hospital study 
Between 1986 and 1990, 7,526 women delivered at Sumve Hospital of 7,335 live 
babies. There were 62 maternal deaths during this time - a MMR of 845. Direct obstetric 
causes accounted for 43 (69%) of all deaths (Table 2). Twenty four out of the 62 maternal 
deaths in this period occurred within 3 hours of arrival at the hospital. 
Table 2. Causes of Maternal Deaths during the period 1986-1990 in Sumve Hospital 
(n=62). 
Direct cause α = 43 (69 %) 
Obstructed labour (including uterine rupture) 13 
Puerperal sepsis 12 
Post-partum haemorrhage 10 
Placenta praevia 5 
Abortion 2 
Eclampsia 1 
Indirect cause η = 19 (31 %) 
Relapsing fever 5 
Meningitis S 
Anaemia 2 
Cerebral malaria 1 
Unspecified 6 
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3.4. DISCUSSION 
Even in communities with relatively high maternal mortality, the number of deaths 
is so small that a prospective community-based survey needed to include an unpractically 
large number of women in order to give a reliable approximation of MMR. The retrospecti-
ve sisterhood method and hospital statistics, on the other hand, provided sufficient numbers 
of deaths to make a reasonable estimate. The causes of direct maternal deaths (Table 2) in 
the hospital data are similar to those reported for various regions from the developing world 
(Rosenfield 1989, Graham 1991, WHO 1991b). The top five worldwide causes (obstructed 
labour, puerperal sepsis, postpartum haemorrhage, complications of abortion and (pre-
eclampsia) accounted for the large majority of these deaths. The low number of deaths 
identified in the prospective community survey as well as the relatively low proportion of 
deaths associated with abortion suggest that early pregnancy events went largely unrecogni-
zed. 
Five maternal deaths in the hospital study were attributed to relapsing fever (Borrelia 
infection), which is common in the region. Melkert (1988), reporting from a nearby district, 
found Borrelia infection to be more hazardous in than outside pregnancy and reported one 
maternal death among 27 cases. 
Our hospital data also indicate that many deaths conform to the general pattern 
described for other developing countries in that 'a large proportion of these women who died 
in hospital are emergency-admissions, who had intended to give birth at home and who were 
transported to hospital when they developed a life-threatening condition' (Royston and Lopez 
1987). 
We found an almost three times higher MMR in our hospital data than in the 
population covered by the sisterhood method (845 versus 297). This supports the contention 
of Thuriaux & Lamotte (1984, 1985) that disproportionately large numbers of the women 
who die, do so in hospital. MMR based on hospital-figures will overestimate the problem. 
The application of Thuriaux and Lamotte's proposal to relate the number of hospital deaths 
as numerator to the number of expected deliveries in the catchment area of the hospital as 
denominator, however, will seriously underestimate MMR in countries with a considerable 
proportion of maternal deaths occuring at home. Furthermore, it is often difficult to define 
the catchment area. Applying their proposal to our study area (with a crude birth rate of 44 
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per 1,000 and a catchment population of 250,000) would result in a MMR of 110 compared 
with the 297 found with the sisterhood method. 
As the memories from higher age groups may be more prone to recall-bias, it has 
been suggested to omit responses in the sisterhood method from respondents older than age 
50 (Graham et al. 1989). Applied to our data, this would bring the MMR to 286, only 
slightly less than when answers of all age groups are included. 
The proportional maternal mortality estimated from the sisterhood method (13.9%) 
is similar to the 11% found in the Machakos project (Voorhoeve et al. 1984), but much 
lower than the 25-33 % ratio estimated for developing countries by Royston and Lopez (1987) 
and calculated with the sisterhood-method in The Gambia (Graham et al. 1989), Djibouti 
(David et al. 1991a) and Yemen (David et al. 1991b). We found neither stigmatisation of 
maternal deaths in our population nor ignorance of cause of death among male respondents. 
It is therefore difficult to imagine why other causes of death would be better reported than 
maternal deaths. Furthermore, our data are consistent with the estimates made from another 
indirect method, the orphanhood technique (using responses to questions about the survival 
of the respondent's parents; Kazaura 1991). 
We conclude that, in comparison with hospital data, the sisterhood method provides 
a better reflection of the extent of maternal mortality in the community. The method needs 
a relatively small sample, is quick, inexpensive and relatively easy to perform. Analysis of 
hospital data, on the other hand, provides more detailed information about the underlying 
causes of death and substandard factors, which can be used in strategies to reduce maternal 
mortality. 
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4. COMPARISON OF PERINATAL OUTCOME IN RURAL 
TANZANIA AS OBTAINED FROM A PROSPECTIVE COMMUNITY 
BASED SURVEY AND HOSPITAL DATA. 
G.E.L. Walraven, R.J.B. Mkanje, J. van Roosmalen, P.W.J, van Dongen, 
W.M.V. Dolmans 
Tropical and Geographical Medicine 1994; 46:11-13 
ABSTRACT 
The objective of this study was to measure perinatal mortality rate (PMR), percentage 
of low birthweight (LBW) and twinning rate, as obtained from a prospective community 
based survey and hospital data. The community survey was performed in five villages in 
North-Western Tanzania recruiting 447 pregnant women, while the study in the local District 
Hospital included 3,056 hospital deliveries. PMR was 68/1,000 in the community survey and 
96/1,000 births in hospital. Stillbirths accounted for 81% of perinatal mortality in hospital 
as compared to 41 % in the community based survey. Percentages of LBW were 9.9 and 14.6 
and twinning rates were 14/1,000 and 39/1,000 births in the community-study and hospital, 
respectively. Perinatal mortality, low birthweight and twinning rates in hospital were higher 
than in the community-survey. Estimations of perinatal outcome in hospital cannot be 
extrapolated to the community concerned. 
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4.1. INTRODUCTION 
Perinatal outcome in developing countries is generally based on hospital records. 
Hospital care facilities are often limited and mainly used by selected segments of the 
population and referred patients. Whether these hospital data can be generalized to 
communities is unclear. We therefore compared perinatal mortality rate (PMR), percentage 
of low birthweight (LBW) and twinning rate as obtained by a prospective community based 
study and data from the nearby district hospital. 
4.2. MATERIALS AND METHODS 
Definitions 
Perinatal mortality was defined as stillbirths (with a birthweight of at least 1,000 g 
or a gestational age of at least 28 completed weeks) plus early neonatal deaths (before 
completion of the first week of life) (FIGO News 1976). Perinatal mortality rate was defined 
as the number of perinatal deaths divided by the total number of births multiplied by 1,000. 
Low birthweight was defined as "less than 2,500 g" (World Health Organization 1992), while 
the percentage of LBW was expressed as per total live births, as is also recommended by the 
World Health Organization (1981). 
Study-design 
The study was performed in Kwimba district in Mwanza region of North-Western 
Tanzania, with a population of approximately 440,000 (United Republic of Tanzania 1988). 
Sumve District Hospital was source of the hospital data. The hospital has 56 obstetrical beds 
and is equipped for most obstetrical complications. The community study was performed in 
5 surrounding villages (distance 12-27 km from the hospital) within the area of the Primary 
Health Care programme of Sumve hospital. The women from these villages delivered either 
at home, in a dispensary or in Sumve Hospital. 
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A. Prospective community based survey 
The survey was conducted from August 1989 - March 1991 with the aim of collecting 
data on all births during 1990. Pregnant women were identified as early as possible and 
followed until six weeks post-partum. One of us (RM) visited each village fortnightly, 
examined pregnant women at a clinic and collected data on pregnancy outcome. He was 
assisted by the local village health worker (VHW) who visited each household twice a month. 
Birthweights were measured within 24 hours of delivery in a nearby dispensary or in the 
hospital. 
The coverage of the community survey was assessed by comparing the registered 
number of pregnant women entering the study with the expected number of deliveries in the 
five villages, calculated from the total population and the crude birth rate. 
B. Hospital study 
Hospital data were based on the years 1989 and 1990. Newborn infants were weighed 
by beam balance by a nurse/ midwife within half an hour of birth. 
For comparison of the proportions corrected (Yates) chi-squared (X5) tests and 
probability values (p) for one degree of freedom were calculated from 2 x 2 frequency tables 
(Kirkwood 1988) using Epi Info Statistical Package, Version S (Dean et al. 1990). 
4.3. RESULTS 
A. Prospective community based survey 
Four hundred and forty seven women entered the village-study. Seventeen women 
moved to another village outside the study area, six aborted and there were three cases of 
pseudopregnancy. The remaining 421 women gave birth to 427 infants. The expected number 
of deliveries was 440 (calculated from a total population figure of 10,000 and a crude birth 
rate of 44/1,000 [4]). Of the 427 infants, 415 were live births and 12 stillbirths; there were 
also 17 early neonatal deaths (Table). PMR was 68/1,000 births. Two hundred and twenty 
two (53%) of the women delivered at home; 80 (19%) in a dispensary and 119 (28%) in 
hospital. There were six twin deliveries, giving a twinning rate of 14/1,000 births. Due to 
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a cultural taboo the birthweight was not measured on 8 occasions; all were stillbirths (5) or 
early neonatal deaths (3). There were 41 newborns out of 412 live births with a birthweight 
below 2,500 grams (9.9%). 
B. Hospital study 
In the complete calender years 1989 and 1990 3,056 women gave birth to 3,174 
children, 2,926 being live births. The 245 stillbirths together with the 59 early neonatal 
deaths results in an overall PMR of 96 (81% being stillbirths and 19% neonatal deaths). 
Twinning occurred in 39/1,000 births and there was one triplet. Birthweight was not 
measured on 12 occasions; all were perinatal deaths. There were 427 newborns out of 2,926 
live births with a birthweight below 2,500 grams (14.6%). 
There was a significant difference between the community survey and hospital data 
for proportions of LBW (p = 0.01), twinning rates (p = 0.02) and the proportions of 
stillbirths (p < 0.001). However, the difference between the PMR's of the two groups was 
not statistically significant (p= 0.08) (Table). 
Table. Perinatal outcome in a prospective community survey and in Sumve Hospital. 
Indicator 
Deli venes 
Twins 
Infants 
Live births 
Stillbirths 
Early neonatal deaths 
Perinatal mortality rate* 
% of low birthweight t 
Twinning rate"" 
% stillbirthsft 
* X2 = 3 16 
** X2 = 5.70 
ρ = 0.08 
ρ = 0.02 
Community Survey 
η 
421 
6 
427 
415 
12 
17 
29/427 = 687„ 
41/412 = 9.9% 
6/421 = 147„„ 
12/29 = 41% 
t 
tt 
X2 
X2 
Hospital Data 
η 
3,061 
117 
3,180 
2,926 
245 
59 
304/3,174 = 967„ 
427/2,926 = 14.6% 
118/3,056 = 397„ 
245/ 304 = 8 1 % 
= 6.13 ρ = 0.01 
= 20.94 ρ < 0.001 
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4.4. DISCUSSION 
Perinatal mortality, the percentage of low birthweight and the number of twin 
deliveries were higher in hospital than in the community, although the difference in perinatal 
mortality reached no statistical significance (Table). Neonatal deaths in hospital are probably 
underreported due to early discharge. Stillbirths accounted for 81 % of the perinatal mortality 
in hospital and for only 41% in the community-based study. However, some of this variation 
may be genuine for two reasons; (1) newborns most at risk stay longer in hospital and 
hospital neonatal care may prevent some neonatal deaths, and (2) 38% of perinatal deaths in 
hospital were admitted prior to labour with suspected intra-uterine death. 
The percentage of low birthweight infants in a community has been accepted by the 
World Health Organization as one of the indicators to monitor progress towards Health for 
All by the year 2000 (World Health Organization 1981). Data on the incidence of low 
birthweight on a worldwide scale have been collected and regularly updated (World Health 
Organization 1984). Almost all data are however derived from hospital populations which, 
as in this study, can differ significantly from true community rates. 
The twinning rate of 39/1,000 in the hospital-data versus 14/1,000 births in the 
village-study supports an earlier claim that, as most African studies are hospital-based, the 
commonly reported high twinning rates for the whole of Africa may be the result of hospital 
selection only and may not necessarily reflect the true prevalence in the community (Van 
Roosmalen 1988b). The only community based survey to report a high prevalence of twins 
is that from Western Nigeria with a rate of 45 per 1,000 (Nylander 1969). 
We conclude that hospital based data cannot be extrapolated to communities. In 
general, community based data will give lower figures of perinatal mortality, low birthweight 
and twinning than hospital data. As we argued elsewhere for maternal mortality, hospital 
rates are expected to overestimate community rates (Walraven et al. 1994a). In fact, this 
should be the case when the hospital functions well as an integral part of a primary health 
care network to which women with high-risk pregnancies are referred. 
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5. PERINATAL MORTALITY IN HOME BIRTHS IN RURAL 
TANZANIA. 
G.E.L. Walraven, R.J.B. Mkanje, J. van Roosmalen, P.W.J, van Dongen, 
W.M.V. Dolmans 
European Journal of Obstetrics & Gynecology and Reproductive Biology 1995; 58:131-134. 
ABSTRACT 
Objective - To compare perinatal mortality, stratified for risk level, in home births attended 
by a relative or traditional birth attendant without formal training with births attended by 
trained personnel in a dispensary or hospital . 
Study Design - A prospective community based survey was conducted in 5 villages in North-
western Tanzania during 1990, involved 222 women delivering at home and 199 in 
dispensary or hospital. 
Results - Twenty-two of the 29 (76%) perinatal deaths occurred in home deliveries. Perinatal 
mortality, stratified for risk level, was three times higher in home births than it was in births 
in dispensaries or in hospital (Mantel Haenszel Odds Ratio: 3.29 (95% CI 1.28 - 9.22)). 
Conclusions - This study re-emphasises that births should be attended by trained personnel. 
More effective strategies are needed to convince women with high risk pregnancies to deliver 
in hospital. Emergency referral services are required to deal with unexpected complications 
arising in low risk births at home. 
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5.1. INTRODUCTION 
It is widely accepted that the quality of maternity care is a main determinant of 
maternal mortality (Royston and Armstrong 1989), but it is doubtful whether this applies to 
perinatal mortality. Twenty five years ago, Baird suggested that the fall in perinatal mortality 
rates (PMR) in developed countries was due to improved socio-economic conditions rather 
than medical care. In the developed world there is no evidence that a universal policy of 
delivery in hospital is safer than delivery at home assisted by a skilled midwife or doctor 
(Campbell & Macfarlane 1986). Yet, few countries have incorporated home delivery in their 
obstetric care network, the Netherlands being an exception with one third of all deliveries 
taking place at home. In that country the organizational structure is characterized by a well-
organized profession of independent midwives, focusing on home deliveries in low risk 
pregnancies. Such adequate structure of primary obstetric care was judged to be a 
prerequisite for a home delivery system (Eskes 1992). This is not the case in many 
developing countries, where non-institutionalized birth is the rule rather than the exception. 
The present study, thererfore, compared perinatal mortality of home births in rural 
Tanzania attended only by a relative or traditional birth attendant (TBA) without formal 
training with that in births attended by trained personnel in a dispensary or hospital. 
5.2. MATERIAL AND METHODS 
A prospective community based study was performed in Kwimba District in the 
Mwanza region of North-Western Tanzania, involving all births during 1990 in five rural 
villages. Selection of the villages was based on consent of the population of the villages and 
its leaders, the motivation of the village health workers who were working in the villages and 
the distance to Sumve District Hospital (12-27 km). 
One of us (RM) conducted a fortnightly clinic in each of the villages. At the first 
visit, each woman was given a standard Tanzanian antenatal card, which was filled in at 
subsequent visits. This card, based on evaluation of risk factors in pregnant women in the 
Dar es Salaam region (Essex & Everett 1977) and modified for national use, has sections for 
maternal, antenatal and intrapartum risk factors (Table 1). RM screened the women for 
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maternal and antenatal risk factors. Information on home births was collected postpartum by 
RM in a personal interview with the birth attendant, using a structured questionnaire in the 
local language. For births in a dispensary or hospital a questionnaire was filled in by the 
trained attendant. 
Early enrolment and regular attendance for antenatal care was encouraged by the 
village health workers, who were also trained to report the outcome of pregnancies, and to 
assist RM during his visits to the village. Birthweights were measured within 24 h of delivery 
in a nearby dispensary or in hospital. Additional information was obtained by RM through 
follow-up at home whenever the data were incomplete. Women identified with high risk 
pregnancies were encouraged to deliver in the hospital. Roads in the area were in such poor 
condition that ambulance services were impossible. Often the only available means of 
transport for emergency cases was a bicycle or an oxcart. 
The perinatal mortality was determined according to the Standard Perinatal Mortality 
for international comparison, which includes all stillbirths and first week deaths of infants 
weighing 1000 g or more (FIGO 1976). If cultural taboo precluded weighing the infant, cases 
were only included when gestational age was known to be at least 28 completed weeks 
(assessed by a combination of the menstrual history and symphysis-fundal-height 
measurements). 
In the analysis two forms of care, stratified for low and high risk, were compared: 
birth at home by a relative or a TBA without formal training, and birth in a dispensary or 
hospital by trained staff (institutional birth). Women with at least one risk factor were 
assigned to the high risk group, and women without risk factors to the low risk group 
(Table 1). Perinatal mortality rates in the four groups were compared and analyzed in 
2 x 2 tables. 
For comparison between groups, unpaired Student's t-tests and the X2-test with Yates' 
correction were used (significance-level at ρ < 0.05). Stratified, weighted Mantel Haenszel 
Odds ratios were calculated together with 95 % confidence intervals, using Epi Info statistical 
package (Dean et al. 1990). 
PERINATAL OUTCOME 3 3 
Table 1. Risk factors on the Tanzanian antenatal card 
MATERNAL RISK FACTORS 
-younger than 16 and older than 35 
-height less than ISO cm 
-limp or polio leg 
-gravida 8 or more 
-previous cesarían section 
-vacuum extraction previous delivery 
-previous third stage complications 
-ten years or more since last delivery 
-stillbirth or neonatal death in last pregnancy 
-more than one stillbirth or neonatal death 
ANTENATAL RISK FACTORS 
-bloodpressure above 140/90 mmHg 
-proteinuria 
-gross oedema 
-vaginal blood loss 
-suspected intrauterine death 
-uterus large for date 
•suspected postmaturity 
-unstable lie or malposition 
-intercurrent illnesses 
INTRAPARTUM RISK FACTORS 
-spontaneous onset of labour or rupture of membranes before 37 weeks 
•malposition in labour 
-antepartum hemorrhage 
-fever higher than 38°C 
-ruptured membranes more than 12 hours 
-strong contractions more than 12 hours 
-fetal heart rate above 160 or below 120/min 
-meconium stained amniotic fluid 
-failure of cervical dilatation(less than 1 cm/hr) 
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5.3. RESULTS 
A total of 447 pregnant women entered the study. Seventeen women moved out of the 
study-area during pregnancy, six aborted and there were three cases of pseudopregnancy. 
This analysis is thus based on 421 deliveries with a known outcome; birthweight was 
measured in 419 out of 427 newborns. 
Characteristics of the women who gave birth at home, and those who gave birth in 
a dispensary or hospital are shown in Table 2. Women who delivered at home, had 
significantly fewer years of education than those delivering in a dispensary or hospital (p < 
0.01). 
Table 2. Characteristics (means or proportions) of women giving birth at home 
compared with women giving birth in institutions. 
Home births Institutional births 
(n=222) (n-199) 
Age (yr) 
Parity 
Number ofchildren alive 
Number of antenatal visits 
Education (yr) * 
Primigravida (%) 
Height (cm) 
Predelivery : 
weight (kg) 
arm circumference (cm) 
fundal height (cm) 
Mean birthweight 
(singletons) (g) 
LBW (< 2,500g) (%) 10.4 9.6 
Standard deviations are in parenthesis. 
LBW = low birthweight 
* difference significant at ρ < 0.01 
24.9 (6.4) 
2.9 (2.8) 
2.6 (2.8) 
3.7 (1.8) 
4.0 (3.2) 
21.2 
157 (7.5) 
58.5 (79) 
24.0 (2.2) 
33.4 (2.3) 
3,028 (440) 
24.2 (6.2) 
2.5 (2.6) 
2.2 (2.3) 
3.8 (2.0) 
4.8 (3.0) 
24.1 
156 (8.5) 
58.6 (6.8) 
24.2 (1.9) 
33.2 (2.4) 
3,042 (512) 
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The 421 women gave birth to 427 newborns; there were 12 stillbirths and 17 early 
neonatal deaths (Table 3). This gives an overall perinatal mortality rate of 68/1,000 births. 
A total of 222 women delivered at home (53%), accounting for 22 of the 29 (76%) perinatal 
deaths. Eighty women (19%) delivered in a dispensary, and 119 women (28%) in the hospi-
tal. Two perinatal deaths were due to lethal congenital abnormalities: one in the home births 
group and one in the institutional group. Three twin-deliveries occured in each group and two 
twins, one in each group, died. 
Table 3. Outcome in 421 women, 222 of them giving birth at home compared with 199 
women giving birth in institutions. 
Newborns" 
Live births 
Stillbirths 
Early neonatal deaths 
Perinatal mortality rate 
(per 1,000 births) 
Home birth 
(n=222) 
225 
217 
8 
14 
98/1,000 
Institutional birth 
(n=199) 
202 
198 
4 
3 
35/1,000 
Total 
(n=421) 
427 
415 
12 
17 
68/1,000 
* in each group three sets of twins were born. 
No risk factors were present in 326 women (73%); the other 115 women had a total 
of 162 risk factors (Table 4). At least one maternal risk factor was present in 101 women; 
12 women developed risk factors during pregnancy and 16 during labour. Of the 57 identified 
high risk women delivering at home, 22 (39%) had at least 4 years education. 
Perinatal mortality was two to three times higher in home deliveries than it was in 
institutional births (Table 5). Among low risk pregnancies perinatal mortality rate in home 
births was five times greater than in hospital or dispensary (73 vs 14), while perinatal 
mortality in the high risk group was twice as high at home than in institutions (167 vs 82). 
The perinatal mortality rate in low risk pregnancies at home was similar to the rate in high 
risk pregnancies in dispensary or hospital: 73 versus 82. 
Untrained attendants may have difficulty in recognizing risk factors during labour, and 
this could have reduced the recorded numbers of high risk deliveries at home. However, even 
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when births with intrapartum risk factors are categorized as low risk, the perinatal mortality 
remains significantly higher at home than in institutions (Table 6). 
Table 4. Distribution of maternal, antenatal and intrapartum risk factors between 
women giving birth at home compared with women giving birth in institutions. 
Risk factors" Home birth Institutional birth Total 
57 women 58 women 1 IS women 
Maternal 69 58 127 
Antenatal 4 11 15 
Intrapartum 5 15 20 
All 78 84 162 
'See Table 1. 
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Table 5. Perinatal mortality rate per 1,000 births (PMR) in women giving birth at home 
compared with women giving birth in institutions, stratified for high and low risk 
births. 
Home births 
Institutional births 
Total 
High nsk 
PMR (deaths/n) 
167 (10/60) 
82 (5/61) 
124 (15/121) 
Low nsk 
PMR (deaths/n) 
73 (12/165) 
14 (2/141) 
46 (14/306) 
Total 
PMR (deaths/n) 
98 (22/225)" 
35 (7/202) 
68 (29/427) 
* The Mantel Haenszel Odds ratio of perinatal mortality for home and institutional births, stratified for high and low 
nsk, was 3.29 (95% confidence interval, 1.28 · 9 22) 
Table 6. Perinatal mortality rate per 1,000 births (PMR) in women giving birth at home 
compared with women giving birth in institutions, stratified for high and low risk, when 
births with intrapartum risk factors are categorized as low risk. 
Home birthB 
Institutional births 
Total 
High nsk 
PMR (deaths/n) 
123 (7/57) 
56 (3/54) 
90(10/111) 
Low nsk 
PMR (deaths/n) 
89 (15/168) 
27 (4/148) 
60 (19/316) 
Total 
PMR (deaths/n) 
98 (22/225)· 
35 a/202) 
68 (29/427) 
' The Mantel Haenszel Odds ratio of perinatal mortality for home and institutional births, stratified for high and low 
nsk, was 3 06 (95% CI 1.22 - 8 61) 
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5.4. DISCUSSION 
Only few studies in Africa compare home deliveries by birth attendants without 
formal training with institutional deliveries by trained staff (Voorhoeve et al. 1984a). In our 
study, comparison of means and proportions between the two forms of care over a variety 
of characteristics showed no significant differences between the women, except in terms of 
education. The latter difference may be important, because a lower level of education may 
relate to an overall lower socio-economic status. Remarkable, though, is the considerable 
proportion better educated women identified as being high risk, who delivered at home. 
In general, women with high risk pregnancies showed poor compliance, as half of 
them did not deliver in hospital. This was also found by others (Walther 1980, Möller 1988). 
Van Roosmalen (1988a) emphasised that the use of risk factors should not only consider the 
involved risks, but also available resources in the community. Further study of specific 
combinations of risk factors may reduce the percentage of women labelled as high risk. The 
emphasis should be on those conditions that can be diagnosed with high sensitivity and 
specificity at community level (Nasah 1992). 
Our data show a perinatal mortality rate two to three times higher for women 
delivering at home than in institutions. These results are in agreement with a study of a 
'Faith Assembly' group in Indiana USA, who did not seek prenatal care and who delivered 
at home without trained attendants: perinatal mortality rate was three times higher than 
current rates in that area (Kaunitz et al. 1984). On the other hand, in Machakos, Kenya, 
perinatal mortality was found to be lower in home births than in hospital (Voorhoeve et al. 
1984a). The following possible explanations were given: the readily available health facilities 
in that district with reasonably good roads, the comparatively good nutrition of women and 
children, the absence of endemic malaria and the little interference by those who attended 
home deliveries. 
The present study strongly suggests that there are large risks in home deliveries 
supervised by attendants without formal training. However, it is not possible to differentiate 
between avoidable deaths at home due to unqualified obstetric care or poor transfer facilities 
from home to hospital. It is quite likely that a combination of both factors are responsible 
for the high perinatal mortality rate at home. Hospital delivery for all may not be feasible 
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and is not necessary. Strategies to reduce perinatal mortality should include the following 
elements: (1) the availability of trained caregivers for each birth, (2) hospital birth for high 
risk pregnancies, (3) efforts to convince women with high risk pregnancies to deliver in 
hospital, and (4) emergency referral services for dealing with unexpected complications 
arising in low risk delivery at home. There is consensus that traditional birth attendants and 
other community health workers must be trained. Furthermore, they should not work in 
isolation, but be linked to an efficient supervisory and referral system (Kamal 1992, Kwast 
1992). This requires team building and working effectively together. It should also include 
delegation of responsibilities, based on knowledge of ethno-obstetric practices, and innovative 
approaches to basic and continuing education (Nasah 1992). 
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6. LOW BIRTHWEIGHT AND A REFERENCE CURVE OF 
BERTHWEIGHT-FOR-GESTATIONAL AGE IN A RURAL AREA OF 
TANZANIA 
G.E.L. Walraven, R.J.B. Mkanje, H.A.G.H. van Asten, J. van Roosmalen, 
P.W.J, van Dongen, W.M.V. Dolmans 
Submitted for publication 
ABSTRACT 
In a hospital-based study, birthweights of 3,162 consecutive births were related to 
perinatal mortality, gestational age and other factors. A newly constructed local reference 
curve of birthweight-for-gestational age is compared with the existing curves. The variables 
positively associated with low birthweight (< 2,500 g) were nulliparity, vomiting as self-
reported complaint, spleen enlargement, sex of the infant and history of previous perinatal 
mortality. Nulliparity and spleen enlargement were positively associated with preterm birth, 
while small-at-term was mostly associated with nulliparity and sex of the infant. 
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6.1. INTRODUCTION 
Birthweight is a useful indicator of maternal nutrition and fetal growth. It is also a 
powerful predictor of growth, morbidity, and survival of the newborn (World Health 
Organization 1981b). Studies on birthweight are therefore of public health importance. 
The most important factor influencing birthweight is gestational age. Behavioral 
factors that are known to influence reproductive performance in industrialized countries, such 
as smoking and alcohol, are virtually non-existent in rural Tanzania (Bantje 1987). The high 
prevalence of low birthweight (LBW) in developing countries suggests a different etiology 
from that in more developed societies (Ebrahim 1985). This study examines the relation 
between birthweight and perinatal mortality for singleton and multiple birth. Another aim of 
this study was to develop a local birthweight-for-gestational age curve. We deliberately use 
the term birthweight-for-gestational age curve and not 'intra-uterine growth curve' since the 
weight of fetuses who remain in utero cannot be measured, and preterm birth itself is an 
abnormal feature giving indeterminable bias to determine the pattern of fetal growth. 
Furthermore, the independent associations between 15 potential determinants and low 
birthweight, preterm birth and small-at-term were assessed. 
6.2. MATERIALS AND METHODS 
This study was performed in Sumve District Hospital in the Mwanza region of North-
western Tanzania. The hospital is situated south-east of Lake Victoria at an altitude of 
1,100 m. The prevailing ethnic group (> 90%) in the area are the Wasukuma. Subsistence 
farming, fishing and small trade are the main economic activities. The main food crop 
consists of maize, cassava, rice and millet. Overall annual average temperature is 25°C. 
Annual rainfall is around 800 mm, with marked yearly variations. Besides a long dry period 
(June-October), there is a bi-modal rainfall pattern. The 'short rains' start in November, and 
peak in December-January; the 'long rains' mainly fall in March-April. 
Data are presented on 3,162 births in this rural hospital between January 1989 and 
December 1990. The catchment population of the hospital approximates 250,000 people. 
Fourteen percent of all expected births took place in hospital. An integrated mother and child 
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health (MCH) clinic with a daily attendance of approximately 45 women and 90 children is 
held in the hospital's MCH-building. Mobile clinics were run in 19 villages each of which 
were visited once a month. 
A precoded closed questionnaire was prepared for this study and translated into the 
national and local language Kiswahili and Kisukuma, respectively. Within 48 hours of 
delivery women were interviewed on socio-economic factors, and their medical and obstetric 
history taken. Midwives completed the delivery part of the protocol and weighed babies with 
a balance scale within half an hour of birth to the nearest 10 g. 
Low birthweight (LBW) was defined as less than 2,500 g (World Health Organization 1992). 
Births with a weight below 1,000 g were registered as abortions and excluded (FIGO News 
1976). Preterm birth was defined as a gestational age of less than 37 completed weeks. 
Small-at-term was defined as a birthweight less than 2,500 g and gestational age greater than 
37 weeks. Birth interval was defined as the number of months between present delivery and 
a previous live or stillbirth after a pregnancy of at least 28 weeks. Perinatal mortality rate 
(PMR) is the number of stillbirths (SB) and early neonatal deaths (END, defined as death 
within 7 days after birth) per 1,000 births of infants > 1,000 g (World Health Organization 
1992). 
Maternal height was measured against a scale on the wall and post-delivery weight, 
as a proxy for weight at 14 weeks of pregnancy (Möller et al. 1989), was recorded to the 
nearest 0.1 kg on a standardized balance-scale within 48 hours of delivery. Body mass index 
(BMI) was calculated according to the formula weight/height2 (kg/m2). Maternal spleen size 
was assessed by one of the first two authors within 48 hours of delivery according to Hackett 
scoring system (Manson-Bahr & Apted 1987), as was gestational age using the external 
features from the Dubowitz scoring system (Dubowitz et al. 1963). 
Descriptive statistics, percentages, and crude odds ratios and their 95 % confidence 
intervals were calculated with the Statistical Package for the Social Sciences (SPSS PC+). 
Adjusted odds ratios and their 95% confidence intervals were calculated through multiple 
logistic regression with SPSS-PC+. In order to assure comparability of crude and adjusted 
odds ratios, the calculation of crude odds ratios was carried out on a subset of cases for 
which all involved variables were known: 2,142 for LBW and preterm birth, and 1,983 for 
small-at-term. Also a subset of multiparous women, who had in addition data available on 
Low BIRTHWEIGHT 43 
history of previous pregnancy outcome and birth interval, was analysed: 1,380 cases for 
LBW and preterm birth and 1,309 cases for small-at-term. 
6.3. RESULTS 
During the study period 3,174 infants were bom. Birthweights were not measured in 
12 cases, leaving 3,162 for further analysis. Of these, 2,929 were single and 233 multiple 
births (Table 1). The mean birthweight of the 2,926 live births was 3,015 g, while the 
percentage of LBW was 14.6. The birthweight distribution of 2,929 singletons was slightly 
skewed to the left (Figure 1). 
Figure 1. Birthweight distribution in singleton births (n= 2,929). 
numbers 
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Table 1. Mean birth weight and percentage of low birth weight (LBW) using different 
denominators. 
Mean birth weight 
g 
% of LBW 
All births 
Single births 
Multiple births 
Live births 
Live single birthe 
3,162 
2,929 
233 
2,926 
2,719 
2,970 (577) 
3,015 (553) 
2,408 (580) 
3,015 (529) 
3,059 (499) 
17.4% 
14.1 Ж 
57.9% 
14.6% 
11.4% 
Standard deviations between brackets. 
Perinatal mortality rate (PMR) for all births was 96 per 1,000: 90 per 1,000 in 
singletons and 165 in multiple births (Table 2). Stillbirths accounted for 81 % of the perinatal 
mortality and 19% of the deaths occurred in the early neonatal period. Twinning occurred 
in 39/1,000 births and there was 1 triplet delivery. 
Table 2. Births, perinatal deaths and perinatal mortality rate (PMR) per 1,000 births 
by birthweight for singletons and multiple births. 
Birthweight 
(β) 
1,000- 1,499 
1,500 - 1,999 
2,000 - 2,499 
2,500 - 2,999 
3,000 - 3,499 
3,500 - 3,999 
;» 4,000 
unknown 
Totals 
Births 
53 
65 
296 
828 
1,153 
461 
73 
8 
2,937 
SINGLETONS 
Deaths 
43 
37 
46 
47 
58 
21 
5 
8 
265 
PMR 
811 
569 
155 
57 
50 
46 
68 
1,000 
90 
MULTIPLE BIRTHS 
Births 
12 
42 
81 
58 
36 
4 
0 
4 
237 
Deaths 
4 
11 
12 
7 
3 
0 
0 
2 
39 
PMR 
333 
262 
148 
121 
83 
0 
0 
500 
165 
ALL BIRTHS 
Births 
65 
107 
377 
886 
1,189 
465 
73 
12 
3,174 
Deaths 
47 
48 
58 
54 
61 
21 
5 
10 
304 
PMR 
723 
449 
154 
61 
51 
45 
68 
833 
96 
PMR: perinatal mortality rate 
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Out of 2,929 women, who had a single birth, 38% alleged to be sure of their last 
menstrual period (LMP) (= the "certain" LMP group), 10% were uncertain and 52% did not 
remember the last period (= the "uncertain" LMP group). The mean gestational age at 
delivery for live born singletons without congenital abnormalities was 39.4 weeks (SD 2.2) 
in the "certain" LMP-group (n= 1,078). In 981 (91%) of the "certain" LMP group there was 
agreement ( ± 2 weeks) between the gestational age as recorded by clinical assessment and 
the gestational period calculated from the date of LMP. The mean birthweight of 3,095 g 
(n=981) in this group was not significantly different from the mean birthweight of 3,057 g 
of the "uncertain" group (n=l,614). Ninety three women (9.5%) in the "certain" group had 
newborns who weighed less than 2,500 g, 35 (38%) of these had a gestational age of less 
than 37 weeks. The mean birthweights by gestational age of the Sumve infants are compared 
with other graphs: three from the industrialized world (Lubschenco et al. 1963, Thomson et 
al. 1968, Kloosterman 1970), and two from Eastern Africa (Boersma & Mbise 1979, Bhat 
et al. 1989) (Figure 2). 
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ligure 2. Birthweight of 981 Sumve infants by gestational age, in comparison with three 
other graphs from the industrialized world (Lubschenco et al. 1963, Thomson et al. 
1968, Kloosterman 1970) and two from sub-Saharan Africa (Boersma & Mbise 1979, 
Bhat et al. 1989). 
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Maternal characteristics in the 2,929 births are shown in Table 3. There were no 
systematic seasonal differences in the percentage of LBW. In Tables 4-6 associations are 
given between low birthweight, preterm birth (gestational age estimated by clinical 
assessment) and small-at-term as dependent variables, and maternal variables, selected 
symptoms and signs during pregnancy and other independent variables, expressed as crude 
and adjusted odds ratios. The most important variables positively associated with LBW were 
nulliparity (adjusted odds ratio 3.32; 95% CI 2.24 - 4.92), vomiting as self-reported 
complaint (adjusted odds ratio 1.44; 95% CI 1.01 - 2.05), enlarged spleen (adjusted odds 
ratio 1.84; 95% CI 1.31 - 2.58), and sex of the infant (adjusted odds ratio 1.38; 95% CI 
1.04 - 1.83) (Table 4). Amongst multiparous women, in addition, a history of previous 
perinatal mortality was positively and statistically significantly associated with LBW (adjusted 
odds ratio 1.69; 95% CI 1.02 - 2.80), while birth interval was not (adjusted odds ratio 1.44; 
95% CI 0.89 - 2.31). The most important variables positively associated with preterm birth 
(Table 5) were nulliparity (adjusted odds ratio 2.16; 95% CI 1.15 - 4.04) and enlarged spleen 
(adjusted odds ratio 2.35; 95% CI 1.45 - 3.82). Small-at-term (Table 6) was mostly 
associated with nulliparity (adjusted odds ratio 3.59; 95% CI 2.14 - 6.00), and sex of the 
infant (adjusted odds ratio 1.45; 95% CI 1.00 - 2.09). Among multiparous women no 
additional factors associated with preterm birth and small-at-term were found. 
Table 3. Maternal characteristics in singleton births (n=2,929). 
Age (years) 
Parity 
Birth interval (months) 
Maternal height (cm) 
Post delivery weight (kg) 
Body mass index (kg/m2) 
Number of antenatal visits 
Maternal education (years) 
η 
2,774 
2,929 
1,741 
2,875 
2,864 
2,859 
2,697 
2,888 
Mean 
25.1 
2.9 
32.8 
158 
54.6 
21.7 
4.5 
3.9 
(6.6) 
(2.9) 
(16.9) 
(6.4) 
(7.5) 
(2.6) 
(2.0) 
(3.3) 
Range 
14-49 
0-15 
9 - 173 
128 - 188 
29-90 
14.0 - 37.9 
0-20 
0- 16 
Standard deviation between brackets 
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Table 4. Associations between low birthweight and maternal 
during pregnancy and other variables in singletons (n =2,142). 
variables, symptoms and signs 
A Maternal variables %LBW Cnide oddi ratio Adjusted odds 
(95% CI) ratio (95% CI) 
Maternal age (years) 
S 19 
20-34 
ïs 35 
Parity 
0 
1-8 
г 9 
Maternal height (cm) 
< 150 
¡> 150 
Maternal post delivery weight (kg) 
< 45 
à 45 
Birth interval (years)* 
£ 2 
> 2 
Previous perinatal death* 
yea 
no 
471 
1,401 
270 
595 
1,454 
93 
97 
2,045 
150 
1,992 
360 
1,020 
250 
1,130 
22 1 
8 1 
7 8 
229 
6 7 
6 5 
15 5 
110 
19 3 
10 5 
8 3 
5 8 
9 6 
5 8 
3 20 (2 37-4 32) 1 26 (0 86-1 86) 
0 95 (0 57-1 58) 1 36 (0 77-2 38) 
4 15 (3 10-5 55) 3 32 (2 24-4 92) 
0 96(0 37-2 36) 0 79(0 31-2 02) 
1 49 (0 84-2 62) 1 17 (0 62-2 22) 
2 03 (1 32-3 16) 1 37 (0 84-2 23) 
148(0 94-2 34) 144(0 89-2 31) 
1 74 (1 07-2 84) 1 69 (1 02-2 80) 
В Symptoms and signs during pregnancy 
Vomiting 
yee 
no 
So called malaria 
У « 
no 
Vaginal bloodless 
yee 
no 
Enlarged spleen 
yee 
332 
1,810 
757 
1,385 
101 
2,041 
16 3 
10 2 
13 3 
10 0 
14 9 
11 0 
362 
1,780 
19 6 
9 4 
I 71 (1 23-2 37) 1 44 (1 01-2 05) 
1 39 (1 06-1 83) 1 12 (0 82-1 52) 
1 41 (0 80-2 49) 1 42 (0 78-2 60) 
2 34 (I 73-3 17) 1 84 (1 31-2 58) 
С Other variables 
Number of antenatal visits 
S 2 
2: 3 
Number of antenatal visits (corrected for 
gestational age at 40 weeks of pregnancy) 
£ 2 
à 3 
Maternal education (years) 
0 
> 0 
Marital status 
Widowed, divorced, separated or living 
single 
Mamed/Uving together 
Sex of the newborn 
female 
male 
Occupation head of household 
farmer 
other 
229 
1,913 
162 
1,980 
1,464 
678 
354 
1,788 
1,055 
1,087 
1,845 
297 
17 5 
10 4 
10 5 
112 
12 1 
9 1 
16 7 
10 1 
12 6 
9 8 
II 7 
8 I 
1 82 (I 26 2 64) 
0 93(0 55-156) 107(0 62-185) 
0 73 (0 54-0 99) 1 02 (0 72-1 43) 
1 7 9 ( 1 3 0 2 46) 123(0 87-173) 
1 34 (1 02-1 75) 1 38 (1 04-1 83) 
150(0 97 2 33) 141 (0 89-2 23) 
LBW = low birthweight, CI = confidence interval, 
* η = 1,380, nulliparous women excluded 
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Table 5. Associations between preterm birth and 
pregnancy and other variables in singletons (n 
maternal variables, symptoms and signs during 
2,142). 
A Maternal variables 
Maternal age (years) 
S 19 
20-34 
fe 35 
Parity 
0 
1-8 
fe 9 
Maternal height (cm) 
< 150 
fe 150 
Maternal post delivery weight (kg) 
< 45 
fe45 
Birth Interval (years)* 
<. 2 
> 2 
Previous perinatal death* 
У« 
no 
η 
471 
1,401 
270 
595 
1,454 
93 
97 
2,045 
150 
1,992 
360 
1,020 
250 
1,130 
% preterm birth 
7 2 
3 1 
4 4 
7 2 
3 1 
2 2 
2 1 
4 3 
5 3 
4 1 
3 3 
2 6 
4 4 
2 5 
Crude odds ratio 
(95% CI) 
2 40 (1 48-3 89) 
1 43 (0 71-2 85) 
2 44(1 55 3 83) 
0 69(0 11-2 96) 
0,47(0 11-1 93) 
1 31 (0 62-2 77) 
1 27 (0 64 2 53) 
1 81 (0 89 3 69) 
Adjusted odds 
ratio (95% CI) 
1 26 (0 68-2 35) 
1 93 (0 93-» 02) 
2 16 (1 15-4 04) 
0 43 (0 10-1 97) 
0 39 (0 09-1 71) 
1 09 (0 49-2 40) 
1 14 (0 55-2 35) 
1 82 (0 87-3 77) 
В Symptoms and signs during pregnancy 
Vomiting 
yes 
no 
So called malaria 
ye» 
no 
Vaginal bloodless 
yee 
no 
Enlarged spleen 
yee 
no 
332 
1,810 
757 
1,385 
101 
2,041 
362 
1,780 
5 7 
3 9 
5 5 
3 5 
7 9 
4 0 
9 1 
3 2 
1 49 (0 88-2 50) 
1 64 (1 07-2 50) 
2 06 (0 97-4 37) 
3 03 (1 94-4 73) 
124(0 72-2 13) 
1 24 (0 77-1 98) 
1 78 (0 81-3 91) 
2 35 (1 45-3 82) 
С Other variables 
Maternal education (years) 
0 
> 0 
Marital status 
Widowed, divorced, separated or living 
single 
Mamed/living together 
Sex of the newborn 
female 
male 
Occupation head of household 
farmer 
other 
678 
1,464 
354 
1,788 
1,055 
1,087 
1,845 
297 
4 4 
4 1 
6 2 
3 8 
4 3 
4 1 
4 6 
2 0 
1 08 (0 69-1 70) 
1 68 (1 02 2 75) 
1 03 (0 68-1 57) 
2 31 (1 00-5 35 
1 29 (0 79-2 12) 
1 36 (0 81 2 28) 
1 06 (0 69-1 62) 
2 09 (0 89-4 90) 
CI : confidence interval 
= 1,380, nulLparoue women excluded 
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Table б. Associations between small-at-term and 
pregnancy and other variables in singletons (n 
maternal variables, symptoms and signs during 
1,983). 
A Maternal variables 
Maternal age (years) 
S 19 
20-34 
2 35 
Parity 
0 
1-β 
2: 9 
Maternal height (cm) 
< 150 
a 150 
Maternal post delivery weight (kg) 
< 45 
2 45 
Birth interval (years)* 
£ 2 
> 2 
Previous perinatal death* 
ye« 
no 
η 
414 
1,313 
256 
519 
1,374 
»0 
89 
1,894 
130 
1,853 
338 
971 
232 
1,077 
% amall-at-term 
15 0 
4 6 
3 9 
15 4 
3 6 
4 4 
10 1 
6 5 
10 8 
8 4 
4 1 
3 4 
3 9 
3 5 
Crude odd· ratio 
(95* CO 
3 62 (2 45-5 34) 
0 83(0 40-1 71) 
4 93 (3 35-7 27) 
1 26 (0 38-3 74) 
1 61 (0 79-3 28) 
1 76 (0 98-3 16) 
1 23 (0 65-2 32) 
1 10(0 53-2 31) 
Adjusted odd· 
ratio (95% СГ) 
1 40 (0 85-2 30) 
1 10 (0 49-2 49) 
3 59 (2 14-6 00) 
1 20 (0 37-3 97) 
141 (0 64-3 11) 
1 08 (0 57-2 06) 
1 25 (0 65-2 40) 
1 0 8 ( 0 51-2 30) 
В Symptoms and signs during pregnancy 
Vomiting 
yes 
no 
So called malaria 
У« 
no 
Vaginal bloodless 
yei 
no 
Enlarged spleen 
ум 
no 
299 
1,684 
684 
1,299 
90 
1,893 
310 
1,673 
10 0 
6 1 
7 9 
6 1 
7 8 
6 7 
10 6 
6 0 
1 71 (1 12-2 62) 
1 32 (0 92-1 90) 
1 18 (0 54-2 61) 
1 87 (1 24-2 83) 
1 40 (0 89-2 20) 
1 20 (0 80-1 79) 
1 23 (0 54-2 82) 
1 44 (0 91-2 27) 
С Other variables 
Maternal education (years) 
0 
> 0 
Marital status 
Widowed, divorced, separated or living 
•ingle 
Mamcd/Uving together 
Sei of the newborn 
female 
male 
Occupation bead of household 
farmer 
other 
634 
1,349 
323 
1,660 
976 
1,007 
1,700 
283 
5 0 
7 5 
10 8 
5 9 
7 8 
5 7 
6 9 
5 7 
0 66 (0 44-0 99) 
1 94 (1 29-2 91) 
141 (0 99-2 01) 
123(0 72 2 11) 
0 95(0 61-149) 
1 32 (0 86-2 02) 
1 45 (1 00-2 09) 
1 14 (0 65-2 01) 
CI confidence interval 
s
 1,309, nulhparoue women excluded 
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6.4. DISCUSSION 
The use of different denominators results in considerable differences in percentages 
of LBW (van Roosmalen 1988c, Table 1). Furthermore, also the definition of low 
birthweight (with or without inclusion of exact 2,500 g) makes a difference. Using WHO's 
(1981) definition of LBW (less than 2,500 g) and total live births as denominator, our results 
are within the range of those reported from other hospitals in East and Southern Africa 
(Boersma & Mbise, Bhat et al. 1989, van Roosmalen 1988c, Lambers 1985, Dole et al. 
1990). The usual increase in perinatal mortality with decreasing birthweight was found in this 
study as well. The lower perinatal mortality of infants weighing between 1,000 and 1,999 
g in twins can be explained by the difference in maturity between twins and singletons with 
the same birthweight. 
The "Sumve"-birthweight-for-gestational age curve as calculated from this cross-
sectional survey closely follows the Lubschenco (1963) curve. Although interpretation of 
published data is difficult due to inconsistencies such as the characteristics of the sample (e.g. 
exclusion criteria, the definitions of live birth and normal birth), technical errors in 
measurement of birthweight and estimation of gestational age, certain trends can be observed. 
The two other East African curves in Figure 2 have remarkable features. The curve of Bhat 
et al. 1989 from Zambia is flatter than the reference-curves with higher weights up to 36-37 
weeks and lower weights thereafter. The urban Tanzanian curve of Boersma and Mbise 
(1979) shows lower birthweights in newborns up to 38 weeks gestational age. The 
determination of standards for a neonatal population in a certain area is important in order 
to enable the assessment of abnormal birth weight-for-gestational age in that particular society. 
The use of hospital birthweight data has limitations, and extrapolation to the community 
concerned is only justified as long as there are no reliable community based figures 
(Walraven et al. 1994b). For the time being, the use of Lubschenco's centiles (based on a 
study of 5,635 newborns) in this Tanzanian population seems to be the best alternative. 
The mean maternal height (158 versus 156 cm) and post-delivery weight (54.6 versus 
52.6 kg) are slightly higher in our study than in an area-based study in South-western 
Tanzania (Moller 1989). However, the body-mass index, commonly used as an indicator of 
maternal nutritional status, was on the same level (21.7 versus 21.5). 
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The relatively low percentages of LBW in women above 35 years and those with 9 
or more previous deliveries is surprising. A possible explanation might be that these women 
are a selection of the most fertile, most healthy and best nourished. An indication for this is 
the relatively high level of the mean body-mass index for parae 9 or higher: 23.7. 
Recall-bias probably influenced the results of the questionnaire on complaints after 
delivery. A recall period of not more than 2 weeks is recommended, and the severity-level 
of the complaints also influence recall (Kroeger 1985). Amongst several self-reported 
complaints, only a period of vomiting was associated with LBW. 
A major cause for spleen enlargement is malaria. A large spleen after delivery was 
found to be an important factor associated with both LBW and preterm birth. Pregnancy 
appears to interfere with the immune process in malaria, a disease which itself alters 
immunity. In the highly endemic malarious areas like North-western Tanzania, where semi-
immune adults usually have substantial acquired resistance to local strains of Plasmodia, the 
incidence and severity of malaria is higher in pregnant women, particularly in Primigravidae 
(Bruce-Chwatt 1983). This could explain why we found an association between a large spleen 
and preterm birth. In a small sample of 32 women from central Tanzania, Vleugels (1984) 
found 11 women (34%) with an enlarged spleen post-partum, a rate much higher than during 
pregnancy or than in non-pregnant women. Parasitized placentae in this study were 
significantly related to spleen enlargement. A strong relationship was also found between 
placental infection by malaria parasites and the percentage of LBW in Burkino Faso: 26.0% 
in the group with infected placentae versus 14.8% in uninfected placentae (Cot et al. 1992). 
Especially the high incidence of LBW (9-40%) in Primigravidae living in malaria 
hyperendemic areas indicates that malaria is an important factor associated with LBW (Cot 
et al. 1992, Brabin 1991). 
A study in Kigali, Rwanda, showed a strong association between socio-economic 
status and the incidence of LBW (van Sprundel et al. 1988). In that study, the definition of 
'high' and 'low' socio-economic status was determined by the decision whether the women 
delivered in a fee-paying or a public clinic. This decision was argued to be made up of the 
same variables as social position, educational level, and income. In our study, no direct 
relationship between education and birthweight was found. Indirect effects as improvement 
of nutrition, the reduction of harmful practices during pregnancy and the improvement of the 
socio-economic conditions in general, however, may be important. 
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Antenatal care can theoretically benefit birthweight by timely diagnosis and treatment 
of modifiable complications, known to affect birthweight during pregnancy. The first 
antenatal care visit, the number of visits and the quality of the antenatal care must be 
considered. In our study, 0-2 antenatal visits were associated with a higher percentage of 
LBW than three or more antenatal visits, but after attempting to control for gestational age 
(by clinical assessment) these differences disappeared. In an analysis of 27 studies, Kramer 
(1987) was unable to show that antenatal care benefitted birthweight: control for confounding 
factors was incomplete and the confounding effect whereby women with difficulties in 
pregnancy seek more frequent care was inadequately measured. This "confounding by 
indication" seems very difficult to control for and makes interpretation of the impact of 
antenatal care on LBW unreliable. 
Bantje (1983) found seasonal differences in the coastal region of Tanzania and 
suggested that heavy field labour could have a decisive effect on birthweight under conditions 
of inadequately available food. Fallis and Hilditch (1989) reported that seasonal variation in 
Zaire was associated with change in expenditure of energy by pregnant women, variation in 
food availability and the occurrence of malaria. Voorhoeve et al. (1984b) explained the 
absence of seasonal variations in perinatal mortality in infants born in Machakos, Kenya, by 
the absence of severe famine during the period of observation. In the current study, there was 
no real famine-period, while temporary scarcity of food was probably overcome by the 
sensible use of what little food there was and by purchase. Furthermore, seasonal patterns 
often are unstable in response to irregularities of rainfall distribution and corresponding 
fluctuations of food supply and environmental conditions (Bantje 1987). 
The only modifiable factor to be associated with either preterm birth or small-at-term 
in the multiple logistic regression analysis was spleen enlargement (related to malaria). It is 
imperative that public health action should influence modifiable determinants of small-for-
date and preterm birth. Pregnant women can be protected against malaria using impregnated 
bednets and suitable chemoprophylaxis as well as treatment of malaria (Mutabingwa 1993). 
However, chemoprophylaxis, does not always have the desired effect in preventing LBW 
(Cot et al. 1992). The effectiveness of impregnated bed nets in protecting women and 
whether they influence pregnancy outcome by reducing the number of abortions, perinatal 
deaths and percentage of low birthweight infants, has still to be assessed (Dolan et al. 1993). 
Modifiable factors of potential importance, which were not or insufficiently investigated in 
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this and other studies, are hard physical work, maternal morbidity and antenatal care. Further 
study of these factors is warranted. 
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7. THE DEVELOPMENT OF A LOCAL SYMPHYSIS-FUNDAL 
HEIGHT CHART IN A RURAL AREA OF TANZANIA 
G.E.L. Walraven, R.J.B. Mkanje, P.W.J, van Dongen, J. van Roosmalen, 
W.M.V. Dolmans 
European Journal of Obstetrics & Gynecology and Reproductive Biology: 1995; 60:149-152 
ABSTRACT 
In this prospective community-based study, a symphysis-fundal height chart was 
constructed, derived from 403 measurements in 83 women, in a local rural population. Using 
the recommended Cardiff chart, 132 measurements (32.9%) were below the 10th centile line, 
while only two measurements were above the 90th centile line. This may indicate that a high 
percentage of the Tanzanian fetus are growth retarded or genetically small. The relative 
importance of each of these remains unknown. Use of the Cardiff chart in rural Tanzania 
could result in unnecessary referrals, which is undesirable in view of both the women 
involved and strained resources. Therefore, the use of a symphysis-fundal height chart, based 
on measurements in the local population, is recommended. 
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7.1. INTRODUCTION 
Growth is frequently used to measure the nutritional status of populations and 
individuals. Well known examples include infant weight charts and ultrasound biometry 
during pregnancy. Symphysis-fundal height (SFH) measurements improve the diagnostic 
value in assessing fetal growth, and are a good alternative to ultrasound biometry (Pearce & 
Campbell 1987). A SFH chart from Cardiff, Wales (Calvert et al. 1982), has been recom-
mended for use in developing countries (King et al. 1990). However, others have developed 
local SFH charts for populations in developing countries, as these will better reflect the local 
population (Pearce & Cambell 1987; Munjanja et al. 1987; Indira et al. 1990; Grover et al. 
1991). Data were collected prospectively in a rural Tanzanian community to construct such 
a chart. 
7.2. METHODS 
A prospective community-based study in five rural villages around Sumve District 
Hospital in a north-western part of Tanzania was conducted from August 1989 to March 
1991. 
Maternal inclusion criteria were as follows: 
known date of the last menstrual period 
gestational period less than 24 weeks at intake 
regular menstrual cycle of 28 ± 2 days 
uneventful singleton pregnancy and delivery 
delivery between 37 and 42 weeks gestation. 
Infant inclusion criteria were: 
weight between the 10th and 90th centiles for gestational age according to the 
Lubschenco (1963) birthweight curves. The "Sumve" birthweight-for-gestational-age 
curve closely follows the Lubschenco curve. The close similarity of the means and 
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standard deviations seems to justify the use of Lubschenco's centiles (based on a 
study of 5,635 newborns) in this Tanzanian population, 
no congenital malformations. 
Examination methods 
Fundal heights were measured in cm using a standard tape. Women were asked to 
empty the bladder before measurement. The fundal height was measured with the woman 
lying flat on her back with her head slightly raised. The measurement was made, to the 
nearest cm, from the superior rim of her pubic bone in the midline to the fetal pole at the 
top of the uterine fundus. The observer measured the fundal height in each subject twice and 
the average of these measurements was taken to represent the fundal height obtained. 
Newborns were weighed with a beam-balance scale within 24 hours after birth to the nearest 
10 g. 
Measurements were done at each antenatal visit by one of us (RM), who held clinics 
in the villages every two weeks. Early enrolment and regular attendance for antenatal care 
was encouraged by village health workers. The women delivered either at home, in a dispen-
sary or in Sumve Hospital. 
Statistical methods 
To derive the normal SFH curve, adjusted weekly means were obtained using the 
multiple classification option in the analysis of variance programme in the Statistical Package 
for the Social Sciences (SPSS). The standard deviations of measurements at each individual 
week of gestation were used to calculate centile norms, assuming normal distributions. These 
means and centiles were then weighted according to the number of measurements and 
smoothed by fitting a quadratic curve. 
The statistical methods used here, are in agreement with the study conducted in Car-
diff (Calvert et al. 1982), where also only pregnancies in which the birth weight was between 
the local 10th and 90th centiles for gestation were included. 
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7.3. RESULTS 
The construction of the local chart was based on the data from the 83 women who 
fulfilled all inclusion criteria. Their characteristics are listed in Table 1. The number of 
measurements, means and standard deviations at each week of gestation are presented in 
Table 2. The standard deviations at each week varied between 1.0 and 3.S cm, but there was 
no clear pattern apart from a slight increase with gestational age. The calculated residual 
standard deviation was 2.2 cm. Both the standard and residual standard deviations are similar 
as those found by Calvert et al. (1982). Fig. 1 shows the scatter plot of the 403 measure-
ments in these 83 women in combination with the Cardiff chart (Calvert et al. 1982). One-
hundred thirty-two measurements (32.9%) were below Calvert's 10th centile line, whole only 
two measurements were above Calvert's 90th centile line (Fig. 1). The composed local chart 
by definition fits better in the local situation, with a clear shift to the right of the centile lines 
(Fig. 2). 
Table 1. Characteristics (means or percentages) of the 83 women who fulfilled all 
inclusion criteria. 
Variable 
Age (years) 
Parity 
Number of children alive 
Education (years) 
Primigravida (%) 
Height (cm) 
Predelivery weight (kg) 
Predilivery MUAC' (cm) 
Mean 
24.2 
2.7 
2.4 
4.6 
21 
154 
57.3 
24.5 
Minimum 
13 
0 
0 
0 
145 
42.3 
19.0 
Maximum 
45 
12 
10 
12 
172 
81.0 
31.0 
SD 
6.1 
2.9 
2.3 
3.0 
8.5 
6.0 
2.0 
Standard deviations are in parenthesis. 
* MUAC: mid-upper arm circumference 
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Table 2. Mean uterine height (cm) for gestational age (weeks) of the study group 
(n=83). 
Weeks of gestation Number of measurements Mean (SD) 
(n=403) 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
3 
5 
2 
3 
9 
7 
10 
10 
16 
17 
21 
27 
19 
16 
16 
20 
19 
17 
16 
17 
17 
19 
15 
20 
17 
16 
10 
10 
5 
4 
6.7 
9.6 
8.5 
12.7 
11.8 
14.3 
14.2 
15.0 
16.2 
16.1 
17.5 
19.4 
20.3 
20.0 
22.4 
22.8 
23.6 
24.7 
25.9 
27.3 
27.8 
29.0 
29.6 
30.3 
31.2 
32.0 
33.1 
33.2 
33.6 
31.8 
(1.5) 
(1.1) 
(0.7) 
(1.5) 
(2.8) 
(2.0) 
(1.9) 
(2.5) 
(1.8) 
(2.0) 
(2.2) 
(2.2) 
(1.5) 
(1.7) 
(2.4) 
(2.1) 
(1.0) 
(3.0) 
(1.9) 
(2.3) 
(2.1) 
(3.5) 
(1.7) 
(2.1) 
(2.1) 
(3.1) 
(2.4) 
(2-5) 
(2.3) 
(2.2) 
Standard deviations are in parenthesis. 
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Fig. 1. Scatterplot of symphysis-fundal height vs gestational age (based on 403 
measurements) combined with the 10th, 50th and 90th centiles curves from the Cardiff 
data (Calvert et al. 1982). 
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Fig. 2. Scatterplot of symphysis-fundal height vs gestational age (based on 403 
measurements) combined with the the locally composed 10th, 50th and 90th cent ile 
curves. 
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7.4. DISCUSSION 
Although tape measurement of SFH is simple, inexpensive, and non-invasive, the 
technique is still not widely used in clinical practice worldwide. This is probably because of 
the unavailability of standards for the charts, and the supposed need for SFH charts for each 
community. There is also the problem of intra- and inter-observer variations, the relatively 
moderate screening power, and interpretation difficulties in women who are not sure about 
the date of their last menstrual period. 
Significant observer variations indicate that measurements of SFH are not precise 
(Calvert et al. 1982; Bagger et al. 1985; Bailey et al. 1989). However, we agree with 
Kennedy (1990) that this does not invalidate the method. Important are repeated 
measurements as they tend to regress to the mean and compensate for individual 
measurement differences. In this study the single observer measured all fundal height in each 
subject twice. It has been found that the technique can be used by paramedical staff without 
additional loss of precision (Calvert et al. 1982). 
SFH tape measurement studies obtain generally good results on specificity, and 
relatively moderate test performances for sensitivity and positive predictive value. Alternative 
approaches are, however, limited. A comparison of serial measurements of SFH with a single 
measurement of fetal abdominal circumference by ultrasound (often not available in less 
privileged countries) in the third trimester for the prediction of fetal growth retardation 
showed only a slightly higher sensitivity for ultrasound measurements (Pearce & Campbell). 
The number of women included in this study is limited. This is related to the study 
being community based, and the inclusion criteria. In particular, uncertainty of the last 
menstration limited the number of women who fullfilled the inclusion criteria. A single SFH 
measurement just before delivery for the detection of low birthweight and macrosomia/twin 
pregnancy could be an alternative method for these women. Further study on this is war-
ranted. 
The fact that a high percentage of SFH measurements in uncomplicated pregnancies 
fall below the 10th centile on a recommended chart from Cardiff (Calvert et al. 1982), (Fig. 
1), might indicate that a high percentage of the Tanzanian fetus are growth retarded or 
genetically small. The relative importance of each of these remains unknown. Use of the 
Cardiff chart in rural Tanzania could result in unnecessary referrals, which is undesirable in 
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view of both the women involved and strained resources. Due to differences (e.g. 
anthropometric, endemicity of malaria, cultural habits) between populations and areas, the 
construction of local charts is recommended. Uniformity in the development of local charts 
will ease comparisons. 
LOCAL SYMPHYSIS-FUNDAL-HEIGHT CHART 65 
6 6 PERINATAL ASSESSMENT IN RURAL TANZANIA 
8. SINGLE PRE-DELIVERY SYMPHYSIS-FUNDAL HEIGHT 
MEASUREMENT AS A PREDICTOR OF BDITHWEIGHT AND 
MULTD7LE PREGNANCY. 
G.E.L. Walraven, R.J.B. Mkanje, J.van Roosmalen, P.W.J, van Dongen, 
H.A.G.H. van Asten, W.M.V. Dolmans. 
British Journal of Obstetrics and Gynaecology 1995: in press. 
ABSTRACT 
Objective - To compare the value of different pre-delivery maternal indices for predicting 
birthweight, and to examine the usefulness of a single pre-delivery symphysis-fundal height 
(SFH) measurement for the detection of low birthweight and twin pregnancy or macrosomia. 
Design - Symphysis-fundal height measurements were gathered from 1,509 women who had 
both a singleton delivery and available data of pre-delivery weight, height and mid-upper arm 
circumference (MUAC), and from 73 women who had a twin delivery. 
Setting - A district hospital in rural Tanzania. 
Results - Symphysis-fundal height, predelivery weight and mid-upper arm circumference, 
respectively, explain 41 %, 13% and 4% of the observed variation in birthweight. At a cut-off 
level of 30 cm for symphysis-fundal height, the detection rate for birthweight below 2,500 
g and 2,000 g was 66% and 68%, respectively, and the false positive rate was 9% and 14%, 
respectively. At a cut-off level of 38 cm for symphysis-fundal height, the detection rate for 
twin pregnancy or birthweight > 4,000 g was 76%, and the false positive rate was 4%. 
Conclusion - Symphysis fundal height was a better predictor of birthweight than maternal 
height, pre-delivery weight or mid-upper arm circumference. It seems justified to investigate 
the value of a simple tricoloured symphysis-fundal height measuring tape for use in antenatal 
care in developing countries at village level. 
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8.1. INTRODUCTION 
Tape measurement of symphysis-fundal height (SFH) has been suggested as a 
screening test for the detection of fetal growth retardation, macrosomia and multiple 
pregnancy (Westin 1977, Belizan et al. 1978, Quaranta et al. 1981, Calvert et al. 1982, 
Cnattingius et al. 1984, Mathai et al. 1987, Pearce & Campbell 1987, Neilson et al. 1988). 
It is regarded as a simple, inexpensive and non-invasive procedure. 
Measures for the prediction of birthweight include SFH, maternal height, pre-
pregnancy weight, weight gain and mid-upper arm circumference (MUAC), but published 
studies have given conflicting results. Moller (1988) found the highest sensitivity and specifi-
city for SFH and pregnancy weight gain, with MUAC as the least useful predictor. Lechtig 
(1988) concluded that "arm circumference, independently of gestational age, had the same 
sensitivity and specificity as weight gain during pregnancy for gestational age". He proposed 
the use of arm circumference with either uterine height or weight for height. In Tanzania, 
maternal height and weight are measured routinely in antenatal services, but not fundal 
height. 
We therefore compared the value of different maternal anthropometric indices for 
predicting birthweight and examined the usefulness of a single, pre-delivery SFH 
measurement for the prediction of low birthweight and twin pregnancy or macrosomia 
without calculation of gestational age. This is useful since gestational age is often not known. 
Furthermore, if the screening tests proved useful, a simple tricoloured SFH measuring tape 
for use in antenatal care could be designed, similar to the MUAC tape for children younger 
than five years of age developed by Shakir (1974). 
8.2. SUBJECTS AND METHODS 
The study was performed at Sumve Hospital, the district hospital of Kwimba District 
in Mwanza Region of North-western Tanzania between July 1989 and December 1990. At 
the hospital, an integrated mother and child clinic with a daily average attendance of 45 
women and 90 children was held. 
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Fundal heights were measured on arrival in the labour room when the membranes 
were still intact, using a non-elastic tape marked in centimeters. The women were asked to 
empty their bladder before the fundal height was measured lying supine with their head 
slightly raised. The measurement was taken from the superior rim of the pubic bone in the 
midline to the fetal pole at the top of the uterine fundus. Maternal height was measured erect 
without shoes against a measure on the wall, and maternal weight was measured to the 
nearest 0.1 kg on a beam balance-scale. MUAC was measured to the nearest 0.1 cm with 
a measuring tape. The newborn was weighed to the nearest 10 g by a midwife with a beam 
balance-scale, within half an hour after birth. Midwives were carefully instructed at the 
beginning of the study about all methods used, and their performance was supervised (by 
G.E.L. Walraven). 
Statistical methods 
The X2 test with Yates correction was calculated for comparison of proportions. The 
Statistical Package for the Social Sciences (SPSS PC+) was used to measure correlation and 
to perform linear multiple regression. To assess the performance of the screening tests 
detection rate (DR), false positive rate (FPR) and odds of being affected given a positive 
result (OAPR) were calculated (Wald and Cuckle 1989). 
8.3. RESULTS 
Of 2,390 women who were delivered in the study period, 1,509 had both a singleton 
delivery and complete data on SFH, maternal pre-delivery weight, MUAC and height. 
Furthermore, data were gathered from 73 women who had a twin delivery. Table 1 shows 
characteristics of the two study subgroups. Thirty-eight per cent of the women were sure of 
the date of their last menstrual period, 10% had some idea, and 52% did not know the date 
at all. 
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Table 1. Characteristics of the two subgroups (singleton and twin deliveries) in the study 
population. Medians are shown for parity, number of children alive and education; 
means are shown for other characteristics, unless otherwise indicated. Ranges are given 
in brackets. 
Parity 
Number of children alive 
Education (total in yrs) 
Age (yr) 
Primiparous (%) 
Height (cm) 
Predelivery weight (kg) 
MUAC (cm) 
Fundal height (cm) 
Birthweight (kg) 
Perinatal mortality rate 
study population 
singletons 
(n= 1,509) 
2 (0-15) 
2 (0-13) 
4 (0-16) 
25.1 (14-49) 
26 
159 (140-188) 
59.6 (37.5-95.5) 
24.5 (16.0-33.8) 
33.1 (20^5) 
3,075 (1,00^,65) 
49/1,000 
twins 
(n= 
4 
3 
3 
29.0 
7 
159 
64.1 
24.5 
39.6 
2,476 
=73) 
(0-9) 
(0-9) 
(0-12) 
(17^5) 
(145-174) 
(43.4-90.0) 
(18.5-30.2) 
(29^8) 
(1,05-3,34) 
132/1,000 
MUAC = Mid Upper Arm Circumference 
All maternal anthropometric indices in singleton deliveries were significantly 
correlated with birthweight and to each other, except height with SFH (Table 2). Linear 
regression analysis showed that SFH, pre-delivery weight, MUAC and maternal height 
explained, respectively, 41%, 13%, 4% and 2% of the observed variation in birthweight. A 
model including fundal height, predelivery weight and MUAC accounted for 45% of the 
variation in birthweight (Table 3). Inspection of the residuals did not show any obvious non-
linear features. Table 4 shows the results obtained using the different maternal 
anthropometric indicators for prediction of low birthweight in this study group; cut-off levels 
were chosen to include arbitrarily the (approximately) lower 20% of the women. The 
detection rate for SFH (66%) was two to three times greater than that for the other three 
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variables (range 29-37%). The same trend was noted for OAPR (1:1.2 for SFH and 1:4.2 
to 6.1 for the other variables). 
Table 2. The correlation between birthweight, symphysis-fundal-height (SFH), maternal 
predelivery weight, mid-upper arm circumference (MUAC) and maternal height 
(n=l,509). 
Birthweight 
Birthweight (grame) 1.0 
SFH (cm) 
Maternal weight (kg) 
Maternal MUAC (cm) 
Maternal height (cm) 
Correlation coefficient (r) significant at a level 
SFH 
0.64" 
1.00 
oil· < 0.001 
Weight 
0.36" 
0.30" 
1.00 
MUAC 
0.19" 
0.2Γ 
0.71" 
1.00 
Height 
0.13" 
0.004 
0.46" 
0.18" 
1.00 
Table 3. Stepwise multiple regression analysis with birth weight as the dependent 
variable and symphysis fundal height (SFH), predelivery weight (PDW), and mid-upper 
arm circumference (MUAC) as independent variables (n=1,509). 
Model/variables 
SFH (cm) 
PDW (kg) 
Maternal height (cm) 
Maternal MUAC (cm) 
SFH + PDW 
SFH (cm) 
PDW (kg) 
SFH + PDW + 
Maternal MUAC 
SFH (cm) 
Maternal weight (kg) 
Maternal MUAC (cm) 
В 
109.92 
22.14 
9.83 
4.49 
100.75 
11.21 
100.76 
16.47 
-2.73 
SE В 
3.38 
1.50 
2.00 
.58 
3.45 
1.26 
3.43 
1.74 
.63 
β 
0.64 
0.36 
0.13 
0.19 
0.59 
0.18 
0.59 
0.26 
-0.12 
T-test 
32.546 
14.755 
4.917 
7.705 
29.211 
8.924 
29.387 
9.477 
-4.353 
г
1 
0.41 
0.13 
0.02 
0.04 
0.44 
0.45 
Significance oft-test = 0.00 for all variables. В = regression coefficient; SE В — Standard error of coefficient B; 
0 = Standardised regression coefficient. 
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Table 4. Assessment of the performance of anthropometric screening tests for a low 
infant birth weight (< 2,500 g; prevalence 10.4%). The cut-off point for each variable 
was chosen so to include approximately the lower 20% of the mothers (n=1,509). 95% 
Confidence intervals in brackets. 
SFH PDW MUAC Height 
Cut-off level £ 30 cm α S3, lkg S 22.9 cm S 153 cm 
% at risk 15.2(13.4-17.1) 19.9(17.9-21.9) 20.5(18.4-22.5) 21.2(19.1-23.3) 
DR {%) 65.6 (58.2-73.0) 36.9 (29.4-44.5) 29.3 (22.2-36.4) 28.7 (21.6-35.7) 
FPU (Ж) 9.4 (7.8-11.0) 17.9 (15.9-19.9) 19.5 (17.3-21.6) 20.3 (18.2-22.5) 
OAPR 1:1.2 (0.9-1.6) 1:4.2 (3.2-5.7) 1:5.7 (4.3-8.2) 1:6.1 (4.6-8.8) 
SFH = symphysis-ftmdal height PDW = pre-delivery weight 
MUAC = mid-upper arm circumference DR = detection rate 
FPR = false-positive rate OAPR — odds of being affected given a positive result 
Table 5. Performance of symphysis-fundal-height (SFH) measurements in prediction of 
a birthweight < 2,500 g (prevalence 10.4%) and < 2,000 g (prevalence 1.7%) in 
singleton deliveries (n=1,509). 95% Confidence intervals in brackets. 
SFH performance DR(%) FPR (%) OAPR % at risk 
Birthweight < 2,500 
á 29 cm 
α 30 cm 
£ 31 cm 
Birthweight < 2,000 
á 28 cm 
S 29 cm 
S 30 cm 
48.4(40.6-56.2) 3.3(2.3-4.2) 1.7:1(1.2-2.6) 8.0(6.6-9.3) 
65.6(58.2-73.0) 9.4(7.8-11-0) 1:1.2(1.0-1.6) 15.2(13.4-17.1) 
72.0(65.0-79.0) 19.7(17.6-21.8) 1:2.4(1.9-3.0) 25.1(22.9-27.3) 
56.0 (36.5-75.5) 4.0 (3.0-5.0) 1:4.2 (2.5-8.9) 4.8 (3.8-5.9) 
64.0(45.2-82.8) 7.0(5.7-8.3) 1:6.5 (4.2-12.8) 8.0(6.6-9.3) 
68.0(49.7-86.3) 14.4(12.6-16.1) 1:12.5(8.3-23.9) 15.2(13.4-17.1) 
SFH = symphysis-fundal height DR = detection rate 
FPR = false-positive rate OAPR = odds of being affected given a positive result 
% at risk = the percentage of women having a positive test result. 
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Table б. Performance of symphysis-fundal-height (SFH) measurements in prediction of 
twin pregnancy (prevalence 4.6%) or a birthweight of ¿ 4,000 g (prevalence 2.1%) 
(n= 1,582). 95% Confidence interval in brackets. 
SFH performance DR(%) FPR(%) OAPR % at risk 
ü 37 cm 
Ь 38 cm 
Й 39 cm 
83.2 (76.1-90.3) 
75.7 (67.6-83.8) 
58.9 (49.6-68.2) 
8.1 (6.7-9.6) 
4.2 (3.2-5.2) 
1.6 (0.9-2.2) 
1:1.3 (1.0-1.8) 
1.3:1 (0.9-1.8) 
2.7:1 (1.8-4.8) 
13.1 (11.5-14.8) 
9.0 (7.6-10.5) 
5.4 (4.3-6.6) 
SFH = symphysis-fundal height DR = detection rate 
FPR = false-positive rate OAPR = odds of being affected given a positive result 
% at risk = the percentage of women having a positive test result. 
Table 7. Pre-delivery symphysis-fundal-height (SFH) and perinatal mortality (PMR) (n= 
1,655). 95% Conficence interval (CI) in brackets. 
SFH 
£ 30 cm 
31-37 cm 
a 38 cm 
Total 
η 
238 
1,215 
202 
1,655 
% 
14.4 
73.4 
12.2 
10Ο.0 
PMR (95% CI) 
113.4(73.3-143.7) 
42.8 (31.4-54.2) 
69.3 (34.3-104.3) 
56.2(45.1-67.3) 
RR (95% CI) 
2.65 (1.704.13) 
1.00 
1.62 (0.92-2.87) 
Ρ 
< .001 
.098 
RR = relative risk 
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DR, FPR, OAPR and their 95% confidence intervais (CI) for different cut-off points 
of SFH are presented in Table 5 (singleton deliveries, screening for infants weighing less 
than 2,500 g and less than 2,000 g) and Table 6 (for twin deliveries or infants weighing 
4,000 g or more). At a cut-off level of 30 cm for SFH, the detection rate for birthweight less 
than 2,500 g was 65.6% (95% CI 58.2-73.0), and the false positive rate was 9.4 (95% CI 
7.8-11.0). For the prediction of twin pregnancy or a birthweight of 4,000 g or more, the 
detection rates were reasonably high and false positive rates were acceptably low; for 
example, at a cut-off level of 38 cm for SFH the false positive rate was only 4.2% (95% CI 
3.2-5.2), and the detection rate was 75.7% (95% CI 67.6-83.8) (Table 6). 
A pre-delivery fundal height of 30 cm or less was a highly significant predictor of 
perinatal mortality (Table 7) and carried a relative risk of 2.65 (95% CI 1.70-4.13). The 
increase in perinatal mortality in women with a SFH of 38 cm or more is due to a high 
number of twin deliveries in this group. Fifty-six of the 73 twin deliveries (77%) had a pre-
delivery fundal height of 38 cm or more, and in this group there were 10 perinatal deaths. 
8.4. DISCUSSION 
In this North-western part of Tanzania, SFH was a better predictor of birthweight than 
maternal height, pre-delivery weight or MUAC. The overall results were better than those 
from Central Tanzania (Moller 1988). One explanation could be the motivation, training and 
regular surveillance of the health workers involved. 
DR, FPR and OAPR in this study of single pre-delivery SFH measurements in 
detecting low birthweight and macrosomia or twin pregnancy are comparable to results from 
serial measurements for the detection of fetal growth retardation, macrosomia and multiple 
pregnancy (Westin 1977; Belizan et al. 1978; Quaranta et al. 1981; Calvert et al. 1982; 
Rosenberg et al. 1982; Cnattingius et al. 1984; Mathai et al. 1987; Neilson et al. 1988). 
Also, in agreement with other SFH measurement studies, we obtained good results on FPR 
and relatively moderate test performances for DR and OAPR. Alternative approaches are 
limited. A comparison of serial measurements of SFH with a single measurement of fetal 
abdominal circumference by ultrasound (often not available in developing countries) in the 
third trimester for the prediction of fetal growth retardation (Pearce & Campbell 1987) 
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showed a slightly higher detection rate: having set the false positive rate to be equal at 21%, 
the detection rates for ultrasound and SFH measurements were 83% and 76%, respectively, 
and the OAPR in both tests was approximately 1:2. When, as in our study, the aim is to 
detect infants weighing less than 2,000 g, a level at which hospitals in developing countries 
often admit newborns for specialised neonatal care (Singh et al. 1988), the detection rate is 
slightly greater. However, due to the lower prevalence of newborns weighing less than 2,000 
g, the OAPR is reduced. 
A simple SFH measuring tape, similar to the MUAC tape developed by Shakir (1974) 
for children younger than five years, could be designed for use in antenatal care. Based on 
the results of this study, we propose a tape which has a red range 38 cm or more, a green 
range between 30 and 38 cm, and a yellow range 30 cm or less. The red range indicates an 
infant weighing 4000 g or more, with increased risk to both mother and infant due to 
dystocia, or a twin delivery. If a woman says she is nine months pregnant or comes in with 
labour pains and has a fundal height in the yellow range (< 30 cm), a health worker should 
be aware that the infant may be small, for whatever reason. As female village health workers 
are already measuring MUAC in toddlers, using Shakir's tricoloured tape, they should be 
able to measure fundal height and refer women to hospital for further assessment. 
Gerein (1988) argued "that the potential of growth monitoring will not be realised 
unless attention is paid to pre-eminent issues of planning, training, resources, supervision, 
management and evaluation in child health services". These issues, and assessment of intra-
and inter-observer variation need similar evaluation before introducing the proposed SFH 
tape. 
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9. CHEST CIRCUMFERENCE AS A SCREENING METHOD FOR 
LOW BIRTHWEIGHT IN NEWBORNS IN RURAL TANZANIA 
G.E.L. Walraven, R.J.B. Mkanje, J. van Roosmalen, P.W.J, van Dongen, 
W.M.V. Dolmans 
Tropical and Geographical Medicine 1994; 46:14-16 
ABSTRACT 
This study examines the value of head-, chest- and mid-upper arm circumference 
(MUAC), and crown-to-coccyx length as a screening method for low birthweight. Results 
are presented of 2,710 consecutive live births, excluding infants with severe congenital 
abnormalities. Chest circumference (r= 0.84) and MUAC (r= 0.79) correlated best with 
birthweight. Variance in birthweight was explained by chest circumference in 70%, while 
a model including all variables accounted for 79%. At a cut-off level of 30.0 cm for chest-ci-
rcumference, detection rate for birthweight below 2,500 g and 2,000 g was 67% and 96%, 
respectively, while false-positive rate was 3 and 10% . At a cut-off level of 9.0 cm for 
MUAC, detection rate for birth-weight below 2,500 and 2,000 g was 72% and 95%, respe-
ctively, while false-positive rate was 8% and 15%. Chest circumference is recommended as 
the first stage screening method of choice for LBW, when no weighing scale is available. 
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9.1. INTRODUCTION 
Low birthweight (LBW), defined by the World Health Organization as a weight of 
less than 2,500 g at birth, is closely associated with morbidity and mortality in the first year 
of life (Huttly et al. 1991). Early identification of LBW, followed by simple interventions 
as provision of warmth, mother's milk as a sole source of nutrition, mother's participation 
in the care of the baby and minimum handling and interventions to avoid infection, can 
reduce (early) infant mortality (Daga & Daga 1989) and enable LBW babies to catch up with 
their heavier contemporaries (Rowland 1985). Twenty million LBW infants are born annual-
ly. All but about five percent are bom in the developing world, where most women deliver 
at home (UNICEF 1990). 
Although cheaper and simple weighing scales are being developed (Ritenbauch et al. 
1989), lack of these in many areas is one reason why so few babies are measured at birth. 
To overcome this problem a number of anthropometric measures have been proposed as 
substitutes for weighing babies. These include the circumferences of the baby's head, chest, 
and arm and his body length. Varying results, and personal preferences for particular 
indicators and different cut-off points that have been reported require that a suitable indicator 
be chosen and its cut-off levels determined for each region or each community. This study 
attempts to meet this need for rural North-Western Tanzania. 
9.2. METHODS AND MATERIALS 
The study population consisted of all consecutive live births, excluding newborns with 
severe congenital abnormalities, delivered in the District Hospital of Sumve in North-Western 
Tanzania between January 1989 and December 1990. Each infant was weighed to the nearest 
10 g by a midwife within half an hour of birth using a beam balance scale. All other 
anthropometric measurements were performed within 24 hours of delivery by one of the first 
two authors. Measurements were taken with a non-elastic measuring tape and included chest 
circumference at the nipple; mid-upper arm circumference (MUAC) midway between 
acromion process and olecranon; crown-to-coccyx length using the modified AHRTAG 
(Appropriate Health Resources and Technology Action Group) child length measurer (Nicoli 
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& Ulijaszek 1987), and head circumference over the glabella and supra-orbital ridges and that 
part of the occiput that gives maximal circumference. All readings were taken to the nearest 
0.1 cm. 
The Statistical Package for the Social Sciences (SPSS PC+) was used to measure 
correlation and to perform linear multiple regression. To assess the performance of screening 
tests detection rate, false-positive rate and odds of being affected given a positive result were 
calculated (Wald & Cuckle 1989). The detection rate (DR) is the percentage of affected 
individuals yielding a positive result, and is also known as the sensitivity of a test. The false-
positive rate (FPR) is the percentage of unaffected individuals yielding a positive result 
(FPR= 100% minus specificity). The odds of being affected given a positive result (OAPR) 
is the ratio of the number of true positives and false positives. OAPR expressed as a proba-
bility is known as the positive predictive value. 
9.3. RESULTS 
The mean birthweight of the 2,710 live births was 3,030 g (SD 507); 374 (13.8%) 
weighed less than 2,500 g, of which 68 (2.5%) less than 2,000 g. All variables were 
significantly correlated with birthweight and to each other (Table 1). Chest circumference 
showed the highest correlation (r= 0.84) with birthweight, followed by MUAC (r= 0.79). 
Scatterplot and regression line for birthweight on chest circumference is shown in the Figure. 
Linear regression analysis showed that chest circumference alone explained 70% of the 
variance in birth-weight, MUAC 62%, and a model including all four indices 79% 
(Table 2). At a cut-off level of 30.0 cm for chest circumference, detection rate for birthwei-
ght below 2,500 g and 2,000 g was 67 and 96% respectively, while false-positive rate was 
3 and 10%. At a cut-off level of 9.0 cm for MUAC, detection rate for birthweight below 
2,500 and 2,000 g was 72 and 95% respectively, while false-positive rate was 8 and 15% 
(Tables 3 and 4). 
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Table 1. Correlation between birthweight, chest circumference (CC), mid-upper arm 
circumference (MUAC), crown-to-coccyx (CTC) length and head circumference (HC) 
(n=2,710). 
Birthweight 
CC 
MUAC 
CTC 
HC 
Birthweight 
1.00 
CC 
.84 
1.00 
MUAC 
.79 
.79 
1.00 
CTC 
.76 
.76 
.64 
1.00 
HC 
.75 
.71 
.66 
.66 
1.00 
All correlation coefficients (r) significant at a level of ρ < 0.001 
Table 2. Stepwise multiple regression analysis with birth weight as the dependent 
variable and chest circumference (CC), mid-upper arm circumference, crown-to-coccyx 
(CTC) length (MUAC) and head circumference (HC) as independent variables 
(n=2,710). 
Predictor/model % of variance in 
birthweight explained 
CC 70 
MUAC 62 
CTC 58 
HC 56 
CC + CTC 75 
CC + CTC + MUAC 77 
CC + CTC + MUAC + HC 79 
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Table 3. Predictive values of neonatal chest circumference (CC) for birthweight 
(n=2,710). 
DR (%) FPR (%) OAPR % at risk 
performance of the test for a birthweight < 2,500 g 
£ 30.0 cm 67 3 
£ 30.5 cm 76 7 
£ 31.0 cm 85 14 
performance of the test for a birthweight < 2,000 g 
£ 28.0 cm 82 2 
£ 29.0 cm 92 4 
£ 30.0 cm 96 10 
DR = detection rate 
FPR = false-positive rate 
OAPR= odds of being affected given a positive result 
Table 4. Predictive values of mid-upper arm circumference (MUAC) for birthweight 
(n=2,710). 
DR {%) FPR (%) OAPR % at risk 
performance of the test for a birthweight < 2,500 g 
£ 8.5 cm 46 1 
£ 9.0 cm 72 8 
£ 9.5 cm 89 24 
performance of the test for a birthweight < 2,000 g 
α 8.0 cm 69 2 1.1:1 4 
£ 8.5 cm 86 5 1:2.3 8 
£ 9 . 0 cm 95 15 1:6.1 17 
DR = detection rate 
FPR = false-positive rate 
OAPR= odds of being affected given a positive result 
3.6:1 12 
1.7:1 17 
1:1 24 
1.1:1 4 
1:1.7 7 
1:4.0 12 
7.4:1 8 
1.4:1 17 
1:1.7 33 
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Fig. Scatterplot of chest circumference vs birthweight in newborns (n= 2,710). 
Birth weight (em) 
6000 
5000 -
4000 -
3000 
2000 -
1000 -
200 
9.4. DISCUSSION 
Birth wtlght - -3β1β.4β3 • 21.5вБ χ e h · · ! 
clrcumfcranc· r · 0.845 
300 
Chttl clrcuml*r«nc· (mm) 
400 
Except for a study by Vaquera et al. (1983), several recent studies have shown that 
chest circumference is a better predictor of birthweight than MUAC (Bhargavia et al. 1985, 
Diamond et al. 1991, Landicho et al. 1985, Singh et al. 1988). Nevertheless, MUAC is often 
considered the indicator of choice. In some communities this may be due to cultural barriers 
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against undressing a child (Bhargavia et al. 1985), while another explanation is that arm 
circumference is already so widely measured by community health workers in elder children. 
The major disadvantage of MUAC is its susceptibility to small changes in the cut-off level; 
e.g. a cut-off level at 9.0 cm compared with 8.5 cm for MUAC increases detection rate and 
the percentage at risk for a birthweight < 2,500 g with 26% and 9% respectively, while it 
reduces OAPR with a factor 5 (Table 4). Its usefulness is therefore limited by the accuracy 
of measurement and more especially by the need for the cut-off point to be very specifically 
tailored to the population under consideration (Sauerbom et al. 1990). Our findings show that 
chest circumference is less susceptible to small changes in cut-off point; e.g a cut-off level 
of 30.5 cm compared with 30.0 cm for chest circumference increases detection rate and the 
percentage at risk for a birthweight < 2,500 g with 9% and 5% respectively, while it 
reduces OAPR with a factor 2 (Table 3). There is also much greater consistency in the cut-
off points recommended for chest circumference, since all the above studies recommend a 
chest circumference of 30.0 cm as the cut-off level for a birth weight < 2,500 g, whereas 
the recommended ones for MUAC range from 8.7 to 9.5 cm. 
Dusitsin et al. (1991) have devised a circular nomogram from which the predicted 
birthweight can be computed from the chest and mid-upper-arm circumference. This has the 
disadvantage of requiring two measurements instead of one, of substantially increasing both 
the workload and the chance of errors in reading, calculating and interpretating. Our data 
show that the improvement in the performance of the screening tests that result from the use 
of two measurements is small. 
Since the possibilities for intervention vary, depending on the human and other 
resources available locally, we present the performance of tests for a variety of cut-off levels. 
The appropriate level for any particular situation will depend on the percentage of the 
population which can be assisted. In the circumstances under which we worked, where health 
services could not cope with all infants below 2,500 g, we use a cut-off level of 2,000 g, and 
recommend a chest circumference of 30.0cm as a proxy for this. Similar to Shakir's (1974) 
MUAC tape, one could design a simple coloured chest circumference tape for use in 
newborns by primary health care workers (Singh et al. 1988). 
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10. PRIMARY REPRODUCTIVE HEALTH CARE IN TANZANIA: A 
DISCUSSION. 
10.1. INTRODUCTION 
Reproductive health implies that people have the ability to regulate their fertility, to 
practice and enjoy a wholesome sexual relationship, and to reproduce. It also implies that 
women have safe pregnancy and childbirth, that fertility regulation is achieved without health 
hazards and that people have safe sex. Finally it implies that reproduction is carried to a 
successful outcome through infant survival, and lays the foundation for future infant and 
maternal health and development (Safe Motherhood Newsletter 1994). Reproductive health 
basically addresses sexual behaviour, fertility awareness, maternal care and safe motherhood, 
reproductive tract infections including sexually transmitted diseases (STDs), Human 
Immunodeficiency Virus (HIV)/Acquired Immmuno Deficiency Syndrome (AIDS) and 
reproductive tract malignancies such as cervical cancer. 
10.2. BACKGROUND TO HEALTH SERVICES IN TANZANIA 
After achieving independence in 1961, poverty, ignorance and disease were identified 
as the main obstacles to development in Tanzania (Nyerere 1968). To eliminate these 
obstacles Tanzania undertook ambitious programmes which notably involved the expansion 
of health care services: building hospitals, health centres, dispensaries and health posts; 
establishing primary health care (PHC), and training large numbers of health workers. A 
more equal distribution of health services, geared to the needs of the predominantly rural 
population, was illustrated by the higher increase in rural health facilities and trained health 
auxiliaries compared with the establishment of hospitals and the training of doctors (Chagula 
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& Tarimo 1975, Hamel 1983, van Roosmalen 1988a). Basic indices of health improved 
considerably during the quarter century before 1990, with substantial reductions in infant and 
under-five mortality and an increase in life expectancy (World Bank 1993). 
During the 1980s and 1990s, support for the health services has been diminishing for 
a number of reasons. The Tanzanian economy has been in recession for a number of years 
(World Bank 1989) with the effect of reducing the internal resources available for health care 
spending. This problem has been compounded by competing internal priorities and imposed 
structural adjustment programmes, a number of which are considered to have diminished 
government spending on health care in a number of sub-Saharan African countries (Lancet 
1990 & 1994, Comia 1987). In terms of Gross National Product (GNP) per capita Tanzania 
ranks as the second poorest country in the world with US$ 100 in 1991 (World Bank 1993). 
Foreign debt was $ 6,460 million, i.e. 2.5 times the GNP. Government policy was of a 
socialist orientation under President Nyerere (1961-1985), and has been moving gradually 
towards a free market orientation under President Mwinyi since 1985. 
Nationally, per capita expenditure on health in Tanzania is estimated to be $4 per 
annum, in contrast to the average of $24 per annum in the other low income countries (range 
$4 to $158) and $1860 (range $383 to $2673) in countries with established market economies 
(World Bank 1993). Hence it has been impossible for Tanzania to pick-up the cost of 
externally funded programmes. Moreover, personal income has not increased sufficiently to 
allow charges for individuals or health insurance schemes to meet health care costs, though 
families often incur considerable informal costs to receive health care (Abel-Smith & Rawal 
1992). Inadequate supplies of drugs and food in hospitals result in patients incurring 
substantial costs when using the 'free' services. Abel-Smith and Rawal concluded that modest 
charges and attempts to exempt the poor, would be more equitable than the existing situation. 
The revenue gained by charging could be used to ensure that supplies are always adequate. 
At the same time, government staff have experienced real reductions in wages, lowering their 
morale and often forcing them to look for second jobs or additional sources of income within 
their current job. External support (intended as short-term) has become essential to sustain 
programmes long-term at a time when international organisations and donor governments are 
finding priorities elsewhere and are expected to reduce inputs to Tanzania (Netherlands 
Ministry of Foreign Affairs 1994). In addition, the African climate makes for high 
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maintenance costs, thereby increasing the burden on the recurrent health budgets. There are 
increasing difficulties, as the major investments of the 1960s and 1970s in buildings and 
equipment are now often found to be in poor condition. The requirements demanded to 
maintain safe motherhood and reproductive health care thereby add to the difficulties of a 
health service which is already under considerable financial and other constraints. 
10.3. SPECIFIC REPRODUCTIVE HEALTH PROBLEMS 
A. Safe Motherhood 
The level of maternal mortality in Tanzania is not known well. The picture composed 
from the reports available is "the outline of a jigsaw puzzle with ill-fitting as well as missing 
pieces" (Graham 1991). Many of the studies are hospital based (Justesen 1985, Murru 1987, 
van Roosmalen 1988). Hospital data can have certain limitations in that they may overes-
timate mortality when there are many high-risk referrals and emergency cases, or 
underestimate it if there are many low-risk pregnancies in more privileged women (Graham 
& Airey 1987). Data from vital registration in Tanzania (Mandara & Kaisi 1991) are 
inadequate as these are based on a minority of estimated births in the country. The few 
community based studies report substantial undercounting (Price 1984) or are too small to 
give reliable estimates (Möller 1988). A study in rural North-Western Tanzania using the 
indirect "sisterhood" method to measure population-based maternal mortality ratio resulted 
in a figure of 297 per 100,000 live births (Walraven et al. 1994a; Chapter 3). Perinatal 
mortality rate in the same area was 68/1,000 in a community based survey and 96/1,000 
births in hospital (Walraven et al. 1994b; Chapter 4). 
The fact that 95% of Tanzanian mothers have antenatal care (ANC) cards, 92% 
receive ANC at a health facility and almost 70% attend on four or more occasions (5 is the 
median number) would suggest that maternal and perinatal mortality and morbidity could be 
low (Ngallaba et al. 1993). This is not the case, however, for several reasons. One problem 
is that the majority of women visit the health facility for the first time until late in pregnancy; 
the median is 5.6 months. Furthermore, women identified as being high risk show poor 
compliance with the advice to deliver in hospital (Walther 1980, Moller 1988, Walraven et 
al. 1995a; Chapter 5). As elsewhere, not enough attention is given to safe motherhood 
PRIMARY REPRODUCTIVE HEALTH CARE 87 
within the MCH services in both the quantity and quality of care and how it can decrease 
maternal mortality and morbidity (Rosenfield & Maine 1985). Furthermore, there is still 
much debate on whether antenatal care can reduce maternal mortality or severe morbidity and 
the proof is hard to come by. There is, however, no doubt that the quality of care during 
childbirth makes a difference (Williams et al. 1994). Forty six percent of the births in 
Tanzania take place at home and are unattended by trained health personnel. In the recent 
Tanzania Demographic and Health Survey, only 45% of the rural population lives within 5 
kilometres (about an hour's walk away) of a facility that offers antenatal care and 72% within 
10 km. For the nearest delivery care these figures were 46% and 71%, respectively. 
B. Fertility awareness 
Tanzania's population now stands at 28 million and is increasing at a rate of 2.8% 
per annum, which means that it doubles every 32 years. The crude birth rate is 46 per 1000 
population and total fertility rate is 6.3 (Ngallaba et al. 1993). The median number of months 
between pregnancies is 33 for women in Tanzania, but of particular concern are those 18% 
who have birth intervals of less than 24 months. Thirty percent of currently married 
Tanzanian women have an unmet need for family planning. They either do not want more 
children (12%) or want to delay their next birth for two or more years (18%), but are not 
practising fertility regulation. Only about 26% of the total demand for fertility regulation 
services (current practice plus unmet need) are being satisfied. Information on induced 
abortion is limited. Abortion is illegal in Tazania (only permitted to save the mother's life), 
as it is in many other countries. Yet, it may be fairly common, since effective fertility 
regulation is low and many women report unwanted pregnancies. Illicit abortion is an 
important cause of maternal death and also a risk factor for HIV transmission. Reports from 
Dar es Salaam show that induced abortion is common (Justesen et al. 1992, Mpangile et al. 
1993). 
C. STD/HIV/AIDS control 
Up to 1.10.1993, 42,422 cases of AIDS have been reported in Tanzania (NACP, 
1993). It was estimated, however, that only one out of 4-6 cases was actually reported. The 
Tanzanian HIV seroprevalence rate among blood donors was estimated to be 5.6% for men 
and 6.3% for women. Due to donor selection, these figures underestimate HIV-infection rates 
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in addition to large regional differences. This was also found at the twenty sentinel sites for 
antenatal clinics, with HIV prevalence ranging from between 6.7% and 27.2%. Blood donors 
appeared to be a representative sentinel group in population-based surveys in the Mwanza 
region, if they were related to blood recipients and provided that the data were standardized 
for age, sex, and urban/non-urban location (Borgdorff et al. 1993). In this region women 
were 1.5 times more likely than men to be infected with HIV (Barongo et al. 1992). HIV 
infection was associated with being separated or widowed, multiple sexual partners, presence 
of syphilis antibodies, history of genital discharge or genital ulcer, travel to Mwanza town, 
and receiving injections during the previous 12 months. 
Knowledge about AIDS in Tanzania is high; 98% of males and 93% of females said 
they had heard of AIDS and 90% of males and 83% of females knew that it was transmitted 
by means of sexual intercourse. Only a small percentage, however, knew that HIV/AIDS 
may be transmitted from mother to infant (16% of the males and 7% of the females) 
(Ngallaba et al. 1993). Moreover, misconceptions about methods of transmission of AIDS 
were highly prevalent among both sexes. E.g. 33% of females and 36% of males thought that 
urine and stools could transmit the infection, and 32% of females and 42% of males thought 
mosquito bites could. Furthermore, a significant proportion of men (21 %) and women (17%) 
did not know that a 'healthy person' could have HIV infection, while an additional 17 percent 
of women and 13 percent of men thought that a healthy person could not have HIV infection. 
In Africa, HIV is mostly transmitted through heterosexual intercourse, and an 
association has been observed between HIV infection and other STDs (Pepin et al. 1989, 
Simonsen et al. 1988, Mertens et al. 1990, Barongo et al. 1992). It has been suggested that 
this may be a causal association in which STDs directly facilitate the transmission of HIV 
(Cameron et al. 1989, Plummer et al. 1991). Syphilis and other sexually transmitted diseases 
are in themselves a major cause of morbidity, particularly among women and infants. While 
reliable figures on the prevalence of STDs in Tanzania are not available, it is agreed that the 
rate is very high. In a population-based study in the Mwanza Region, active syphilis was 
detected in 9% of the adult population, while 15% had serological evidence of past or current 
infection. Amongst men, a history of genital ulcer syndrome (GUS) was reported by 28%, 
and a history of genital discharge syndrome (GDS) by 14%, with point prevalences of 2.3% 
and 1.3%, respectively. Annual incidences among men were 6.8% for GDS and 3.6% for 
GUS. Women reported these conditions less frequently (Mosha et al. 1993). The authors 
PRIMARY REPRODUCTIVE HEALTH CARE 89 
concluded correctly that sexually transmitted diseases represent a major public health problem 
in the region. 
10.4. THE SOLUTION: A PRIMARY REPRODUCTIVE HEALTH PROGRAMME ? 
Primary health care programmes have been implemented in Tanzania with success 
(Matamoro 1989, UNICEF 1993, Walraven 1993; Chapter 2), and reproductive health could 
easily be integrated within these programmes. Such a community based reproductive health 
care programme should address the problems associated with the health of women in general, 
and more specifically maternal morbidity and mortality, fertility and STD/HIV/AIDS 
control. The primary goal is the development of community-based interventions which will 
increase the knowledge and ability of the community to facilitate behavioural changes which 
will hopefully lead to better reproductive health. It is envisaged as a combined effort to 
improve Women's and Child Health, which is more than Mother and Child Health and to 
raise the awareness in the community of how the health of women and infants can be 
improved. A narrow focus on the Mother could not only be inefficient but also ineffective. 
For instance, school girls who engage in sexual intercourse simultaneously run the risks of 
pregnancy, HIV infection and other STDs. Furthermore, improvement of women's health and 
nutritional status prior to pregnancy is an essential element of the Safe Motherhood 
programme (Koblinsky et al. 1994). Important in new Women and Child Health Programmes 
is capacity building, both at the community and health facility levels, and forging strong links 
between the two. A mobilized community, fully aware of the meaning of safe motherhood, 
fertility awareness, and safe sex, may only make a significant impact on e.g. maternal 
mortality or birth rates, if health workers at the local level are trained and have proper 
equipment and supplies. Similarly, the best equipped/supplied district hospital, health centre 
or dispensary, staffed by well trained workers can only achieve impact, if the community is 
aware of the importance of interventions available for safe motherhood, fertility and 
STD/HIV/AIDS control. 
Where PHC programmes have been implemented effectively, communities have been 
successfully sensitized and have taken responsibility for improving the health status of their 
members (Matamora 1989, Jacobson et al. 1989, Owino Kaseje & Sempebwa 1989, UNICEF 
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1993, Walraven 1993). Communities identify the problems, their causes and what can be 
done to improve the situation, with community leaders and health workers leading the way. 
Results are demonstrated, people become convinced, behavioural change takes place and 
sustainable impact is achieved and maintained. For example, some communities within the 
Sumve PHC programmes learned that children suffering from severe malnutrition are more 
likely to get sick and die (Walraven 1993). It was possible to involve the community in 
monitoring the growth of their children by using direct recording weighing scales (Meegan 
et al. 1994). The community worked together to improve the nutritional status of 
malnourished children, helping them to reach normal nutritional status. 
The same approach can be used for reproductive health integrated within PHC 
Programmes and effectively implemented at the community level. An attempt has been made 
to develop a Conceptual Framework for Maternal morbidity and mortality (see Figure). 
Figure. Safe motherhood conceptual framework 
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Community-based monitoring of safe motherhood, reproductive health, women's 
status, population change and development should be strengthened by generating a model that 
is both replicable and sustainable. 
10.5. COMMUNITY ISSUES 
A. Safe motherhood 
A high priority will be the orientation of communities to the immediate, underlying 
and basic causes of maternal mortality and morbidity. It is important to ask women, 
community health workers (CHWs) and community leaders to identify the causes in their 
own village by using the "autodiagnosis" methodology (Howard-Grabman 1993). In addition 
to raising awareness of specific maternal and perinatal health problems, it can help women 
to speak about their own health problems, and for communities to discuss reproductive 
beliefs, customs and behaviours. Communities will then need to learn how to prioritize the 
problems identified and how to take appropriate actions, e.g.: 
- visiting the antenatal clinic in early pregnancy, 
- tetanus toxoid immunizations, 
- compliance in taking ferrous and folate, 
- malaria-control (environmental management, the use of impregnated bednets and curtains, 
and suitable chemoprophylaxis as well as treatment), 
- follow-up of women with high risk pregnancies, 
- arrangements for the appropriate place of giving birth. 
Communities can assist by relieving women of their duties to participate in communal 
farming when they are pregnant, and pass rules that pregnant women should not be involved 
in strenuous labour. Communal resources can be utilized to support maternal care activities. 
One illustration of this being: if malaria is a problem, the community could purchase 
mosquito nets and have them impregnated with insecticide. These impregnated bed nets could 
be loaned or rented to pregnant women to protect them and their infants after delivery. 
Further research will have to be done to assess the effectiveness of impregnated bed nets 
against malaria in pregnant women. Impregnated bed nets reduce the number of episodes of 
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clinical malaria in children (Graves et al. 1987, Alonso et al. 1991, Msuya & Curtis 1991, 
Curtis 1992, Greenwood & Pickering 1993), but their effectiveness in protecting women and 
whether they influence pregnancy outcome by reducing the number of abortions, perinatal 
deaths and percentage of low birthweight infants, still has to be assessed (Dolan et al. 1993). 
There are several other ways that communities can support the safe motherhood 
initiative. Occasionally, emergency situations will arise in which pregnant women have to 
be taken to the nearest health facility as quickly as possible. The community can identify this 
as a priority and select village members who have a cart and several ox and would be 
responsible for transporting patients to the primary referral point. Further, communities can 
improve local roads when they are bad. Another opportunity for community action is the 
construction of a maternity waiting home at the delivery site. Women with high risk 
pregnancies can stay there during the last weeks of pregnancy to await the onset of labour. 
These homes are supposed to reduce maternal and perinatal mortality (Poovan et al. 1990), 
but their effectiveness has yet to be established. Two studies are in progress to address this 
issue (Spaans, van Lonkhuyzen, van Roosmalen - forthcoming). Since health facilities have 
a number of villages in their catchment area, the homes could be a joint effort of the 
villages. Having the pregnant mother already at the health facility before the onset of labour, 
ensures the best possible care just prior to and at birth. It will no longer be necessary for 
women to be rushed to the centre when complications arise which all too often is too late. 
B. Fertility awareness 
Family planning policies too often focus "on controlling the population by reducing 
women's fertility at the expense of personal choice and without regard to other important 
aspects of women's health" (Judith Bruce of the Population Council cited by Tonks 1994). 
Neo-Malthusian views predict the collapse of societies as a consequence of what has been 
called demographic "entrapment" (King 1990, King & Eliott 1993). This provides 
justification for family planning and birth control strategies, but these will probably be 
difficult to sell at community and individual level. Furthermore, childlessness is a neglected 
aspect of family planning programmes (Bergström 1992). Emphasis on fertility awareness 
(Djerassi 1990) might be a better strategy. Local studies of the views on fertility awareness 
and regulation are needed, and more insight is required on how fertility awareness activities 
can be best integrated within PHC programmes (van der Geest et al. 1990). Special efforts 
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should be made to sensitize and motivate those women with unmet needs with regards to 
fertility awareness, who are either under 18 or over 35 years of age, who have more than 
four living children, and who have had a child within the last 36 months. In a successful 
fertility regulation programme in rural Kenya, community health workers were the primary 
motivators (Goldberg et al. 1989). Further, strengthening of the health facilities as well as 
the skills of the health personnel and the development of logistic systems to guarantee local 
availability of fertility regulation methods are of equal importance (Goldberg et al. 1989, 
Brown & Brown 1990). 
C. STD/HIV/AIDS control 
In a country with high STD/HIV/AIDS prevalence rates it is vital to take effort to 
protect women and their infants through increasing awareness and the change of behaviour 
to decrease infection rates. Communities need to be educated about STDs, encouraging 
anyone with symptoms to go to the dispensary for examination and to be treated. The dangers 
to the individual, their spouse, their prospective children and the community at large should 
be emphasized. In addition to training health workers and sensitizing community leaders and 
members, it is important to establish services of regular detection and treatment of STDs. 
Culturally sensitive education, counselling and referral services should be available. Effective 
case management of STD's and contact tracing are believed to have been at least in part 
responsible for the drop in incidence and prevalence of STD's in Europe and the United 
States (Danielsson 1990). The feasibility of the above mentioned interventions on a 
community scale in Tanzania still has to be assessed. A comparison of the cure rates 
achieved in intervention and non-intervention areas will test the assumption that a high cure 
rate leads to a reduction in incidence and prevalence of STDs. Ideally, STD patients would 
recognise their infection, find their way promptly to an experienced health worker, be 
diagnosed correctly and treated effectively soon after the onset of infection. In reality, 
however, a certain proportion drop out at each step. It is important to assess the drop-out rate 
at each step to estimate the proportion of STD cases in the community that is cured by 
intervention. Partner notification is being more and more employed in developing countries 
as a way to increase the detection of STDs (Faxefield & Krantz 1993, Njeru et al. 1993). 
STDs are in these countries often managed on clinical grounds only, without laboratory 
diagnosis. Clinical diagnosis is often non-specific, particularly in women. Furthermore, 
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partner notification is usually cheap for health services, but it might be emotionally and 
socially expensive for patients, again especially for women. 
10.6. HEALTH SYSTEM ISSUES 
Sensitizing communities, to become aware of what must be done and take appropriate 
action, is only half the battle. In a prospective observational study we found that perinatal 
mortality in five villages, stratified for high and low risk, was three times greater in home 
births attended by a relative or traditional birth attendant without formal training, than it was 
in births in a dispensary or hospital attended by trained personnel (Walraven et al. 1995a; 
Chapter 5). These findings indicate that births should be attended by trained personnel. 
Hospital is the place of birth in high risk pregnancies, and more effective strategies are 
needed to convince women with high risk pregnancy to deliver in hospital. In a large 
community-based intervention study in Bangladesh, the posting of professional midwives in 
villages gave significantly lower numbers of maternal deaths (Fauveau et al. 1991). The 
authors, however, questioned the sustainability of their intervention. An observation in our 
study-area agreed with another study in Kenya (Boerma & Baya 1989), that although there 
are many traditional birth attendants (TBAs) among the local population, on average they 
attend only a small minority of all births at home. In addition, antenatal care provided by 
TBAs is very limited. Finally, many of the TBAs are well over 50 years of age and most of 
them may have limited learning skills. The conclusion of the Kenyan study was that health 
programmes too often embark on massive training of TBAs without really assessing the 
potential impact of such a programme versus other interventions. Greater impact may be 
achieved by improving the quality of institutional care in combination with appropriate basic 
training, continuing education and supervision of selected TBA's (criteria: age, literacy, 
number of deliveries per year) together with female village health workers in antenatal care, 
the management of safe birth and care of the newborn. 
When training of village midwives is introduced, the following issues should be 
considered: 
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i. To develop locally an "appropriate" curriculum and teaching materials for the initial 
training and continuing education of female village health workers and selected traditional 
birth attendants in village midwifery. 
ii. To measure continuously maternal, perinatal and neonatal mortality/morbidity and to 
search for their possible causes. 
iii. To evaluate the effectiveness of trained village midwives on the compliance of identified 
high risk women to deliver in hospital. 
iv. To evaluate the outcome of birth at home in low risk pregnancies. 
v. To detect conditions/risk factors that can be diagnosed with high sensitivity and specificity 
at community level (Walraven 1995c; Chapter 8). 
vi. To evaluate risk factor definitions in order to adapt them to both the risks involved and 
the resources available to deal with them (van Roosmalen 1988, Walraven et al. 1994c, 
Walraven et al. 1995b and 1995d; Chapters 6, 7 and 9). 
vii. To look into possible combinations of specific risk factors in order to reduce the 
percentage of women labelled as high risk. 
viii. To evaluate health service, community costs and sustainability of this PHC intervention. 
Apart from a motivated village midwife with basic training, a tiered system of referral 
is also important (Bhargava 1989). Many of the women who are identified as having high 
risk pregnancies do not actually develop life-threatening complications and a majority of 
maternal and perinatal deaths result from unpredicted complications, i.e. among women 
identified as low risk. A successful referral system should be physically and economically 
accessible so that women with high risk pregnancies and those who develop complications 
in spite of an initially low risk status, can be transferred to hospital and obtain the care they 
need in time. The localisation of hospitals in close proximity to the user population, however, 
does not necessarily guarantee efficient utilization of the facilities. Some lack of compliance 
may be due to the services not being 'user-friendly'. The involvement of women in the 
design and monitoring of these services might improve the situation (Smith 1993). The 
possible negative impact of user charges on the utilization of antenatal and perinatal services 
by women is a factor of concern (Owa et al. 1992). 
Many health facilities require renovation. District authorities will have to identify the 
need for maternal health rooms where mothers can be examined and counselled in private. 
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Further, health facilities will require both equipment and supplies if they are to function as 
effective referral points. Some basic supplies that are lacking at present include sterilizers, 
gynaecological examination equipment, beds and mattresses. Simple supplies are also 
needed, from latex gloves, syringes, and gauzes to antenatal cards and soap. Besides 
procurement, this will require strengthening of the logistic system. The design and 
institutionalization of an effective logistic system should ensure that health facilities have 
what they need to deliver high quality maternal and reproductive health care services. 
10.7. MONITORING AND EVALUATION 
One of the major constraints of the planning, management, and evaluation of 'safe 
motherhood' programmes is data deficiency. To mobilise political will, reliable estimates of 
maternal mortality in local communities are needed. Baseline surveys making use of the 
sisterhood method (Graham 1989, Oosterhuis 1993, Walraven et al. 1994b; Chapter 3) in 
a cluster sampling design to estimate maternal mortality within the communities, and with 
added questions on cause and place of death could be an appropriate tool. The available 
information with this 'verbal autopsy technique' especially for adult deaths is limited, and 
a considerable amount of methodological research is still required before introduction of the 
technique on a wider scale (Chandramohan et al. 1994). Health facility data will therefore 
continue to remain an important source providing more detailed information. Besides 
underlying causes of death, substandard care factors could be detected, which may be used 
in strategies to reduce maternal mortality (see Figure). Maternal care activities should be 
monitored continuously by audit. The aim of audit is to improve standards of care by the 
careful monitoring of various outcomes and the critical assessment of the quality of the 
services related to such outcomes (Leah et al. 1993, Bugalho & Bergström 1993). For this 
purpose it is recommended that maternal and perinatal mortality committees be established. 
All the health institutions coordinated by the district health authority should participate in 
such committees. 
Community leaders, village health committees, village health workers and community 
members should become involved in discussions of reproductive health issues, such as 
maternal and perinatal mortality and what to do to resolve it. The result should be that 
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communities have a role and determine part of their own health care with the help and 
technical advice from district PHC-teams. In this process it is important to conduct 
descriptive studies and evaluations together with local community representatives and to 
enable them to analyze and understand the information obtained. At any given time, the 
community and health workers will know how the project is performing in any given village. 
A limited number of indicators could be selected and tracked on a monthly basis to give 
feedback on progress, relative to the identified and mutually agreed objectives. The 
measurable indicators could include: 
1 safe motherhood: 
percentage of women having their first antenatal visit in the first trimester of 
pregnancy. 
percentage of pregnant women who are immunized with tetanus toxoid twice 
or more. 
percentage of high risk pregnancies receiving special attention 
percentage of high risk births attended by trained health staff. 
number of health facilities with a maternity waiting home 
time interval from emergency referral to treatment at referral site 
2 fertility awareness: 
percentage of births spaced more than 36 months 
percentage of births to women with more than 4 living children 
percentage of births to women too young (< 18) or too old (>35) 
percentage of women aware of fertility regulation methods 
3 STD/HIV/AIDS: 
percentage of community-members oriented in STD/HIV/AIDS prevention 
percentage of antenatal care visitors treated for STD's. 
The information could be collected by community health workers as part of their 
regular interaction with their communities. The community health workers (CHWs) should 
have registers containing information on each family that will permit them to gather the 
information required for the monthly report easily and quickly. The numbers provided by 
the CHWs can be used to determine progress and to identify where additional efforts are 
required. When community members appreciate that changes in behaviour can improve 
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matemal health and result in fewer women and newborns who die, this will facilitate the new 
behavioural patterns to be reenforced and cemented. Improved performance of the health staff 
should be institutionalized and sustained. Empowered villagers will expect and demand 
services from their health providers. The linkages forged between the villages and health 
facilities and their workers through regular contact during village health days and clinic visits 
should establish a relationship that will result in a better service. 
10.8. SUSTAINABILITY 
Maintaining the approach introduced by the primary reproductive health care 
programme is one thing; being able to afford it is another. Recently the World Bank 
proposed a minimum package of essential public health and clinical services based on (1) 
cost-effectiveness of the interventions, (2) the size and distribution of the health problems, 
and (3) the available resources (World Bank 1993). The most cost-effective package contains 
all elements of primary reproductive health care: adequate antenatal and delivery care 
(estimated at $ 3.8 per capita per year), fertility regulation ($ 0.9), AIDS prevention ($ 2.0) 
and treatment of STD's ($ 0.2). The total cost of this 'sub'-package already exceeds the 
estimated $ 4.0 presently available for health in Tanzania. Major improvement in the 
financial support of the system is therefore needed (LaFond 1994). Supplementation of 
domestic resources by considerable long-term external donor assistance is essential for filling 
the resource gap. Further, a more efficient and effective use of the available resources is 
required. This makes substantial health system reform and reallocation of public spending 
important, and would mean spending far less on non-cost effective interventions, like tertiary 
hospital care. Also more consistent and coordinated support for district health systems, 
decentralization and reinforcement of management capacity at peripheral level will be needed. 
Fee charging may also contribute to better care by encouraging quality-based competition 
among providers. Fees, however, have diverse effects: they generate revenue from those 
patients who judge the service to be worthwhile at the going price; and they divert patients 
to other sources of care who either cannot pay, or judge the services less desirable than some 
alternative. Experience also shows that there is a wide variation in cost-recovery (McPake 
et al. 1993). Communities in Tanzania have demonstrated a willingness and ability to pay for 
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services they feel to be important, such as the CHWs who are compensated. These 
volunteers, selected by the community, are sometimes remunerated by them either in the 
form of an honorarium, grain or labour in the CHW's field. In addition to compensation, 
CHWs gain considerable respect in the community. This has proven to be sufficient to keep 
the drop out rate very low (UNICEF 1993). A financing contribution system by direct local 
health insurance, with attempts to exempt the poor, is an option which deserves further 
attention (Walraven 1995 -see Box). 
10.9. CONCLUDING REMARKS 
Reproductive health, women's status, safe motherhood, population change and 
sustainable development are inextricably linked. The goal of development is human dignity 
and human well-being, and an essential ingredient of this is health. Human energy is the 
motor of development, and this energy cannot be generated by sick, tired people. As well 
as being morally unacceptable, the death or disability of a woman in childbirth must be seen 
as a failure of society. This situation by definition also fails to take advantage of the 
important potential contribution women can make to sustainable development. Women must 
have access to reproductive health services, which include fertility regulation, obstetric care, 
the prevention and management of sexually transmitted diseases, and unsafe abortion. Within 
a low income country such as Tanzania, it should be possible to establish sustainable, 
community-based reproductive health care programmes which are integrated within the 
existing primary health care programmes to provide the essential facilities to improve the 
health of women. 
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Box. Letter to the Editor. Lancet 1995; 345: 521. 
Health insurance in rural Africa 
SIR- Arhin (January 7, ρ 44) correctly challenges the current opinion that health insurance in 
rural Africa is not feasible. Experience in Zaire has shown that a direct system run by health 
providers in health zones had important advantages in efficiency and control, and generated large 
amounts of revenue.' An insurance system can mobilize additional resources for health without a 
drain on the public sector and without substantially restricting access. In a recent feasibility study 
amongst inpatients and outpatients at three district level hospitals, and among respondents in 
household surveys within the catchment areas of the primary health-care programmes of these 
hospitals in north-western Tanzania, my colleagues and I showed that most favoured such a local 
insurance system above user fees systems. This finding applied at all places and in all surveys, 
without differences between groups for level of education, weekly expenditure per adult 
equivalent, wealth and development score. More female than male respondents were in favour of 
a local insurance scheme. An explanation for this could be that a local community insurance 
scheme makes the woman more independent.2 Another finding was that whether and how much 
patients had to pay in cash or in kind to traditional healers varied according to the wealth score 
of the household. The conclusion was that often traditional healers are well aware of the 
economic status of the patient, and that they take that into consideration in the decision to charge 
and to what amount. 
Before introducing a financial contribution system communities need to be convinced that they 
will receive quality care; they will not pay if they do not have confidence in the health workers, 
or if the health workers do not have the necessary medicines, supplies, or equipment. Major 
improvement in the financial support of the health systems in many African countries is needed.3 
To fill the resource gap supplementation of domestic resources by considerable long-term 
external donor assistance is essential. This help is needed at a time when international 
organisations and donor governments are finding priorities elsewhere and reducing inputs to 
Africa. Further, more efficient and effective use of the available resources is needed, with 
substantial health system reform and reallocation of public spending. Reform would mean 
spending far less on non-cost effective interventions, like tertiary hospital care. More consistent 
and coordinated support for district health systems, decentralisation, and reinforcement of 
management capacity at peripheral level would also be needed. When all these goals are reached, 
a local direct insurance system, for example, could help to make these improvements sustainable. 
The direct local insurance system should be open for the community to audit, thereby reassuring 
everyone that their money is being used as intended. 
Exemption of the poor is of great importance. Financial contribution systems should not be 
allowed to increase poverty and poor health-but how could we handle the exemption of the poor? 
To leave the ascertainment of poverty to the discretion of health workers would not be very 
satisfactory, and would be bound to result in uneven results between centres, arbitrary decisions 
and some possibility of favouritism, if not corruption. A system of proposal for exemption from 
village committees, on the basis of local knowledge of household circumstances could be an 
option. Since traditional healers seem to use a system of exemptions and price reduction related 
to wealth, their participation in these village committees is advocated. 
1 Shephard DS, Vian T, Kelinau EF. Health insurance ш Zaire. Washington: PRE Working Paper 489 
World Bank, Africa Technical Department, Population Health and Nutrition Division, 1990. 
2 Arhin DC. The health card insurance scheme ш Burundi; a social asset or a non-viable venture. Soc 
Sa Med 1994; 39: 861-70. 
3 LaFond AK. Sustaining health care in poor countries. Trop Doet 1994; 24: 145-48. 
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SUMMARY 
In Tanzania, one of a woman's principal risks of losing her child, her health, or even 
her life is the risk associated with pregnancy and childbirth. In the studies presented in this 
thesis a survey of perinatal outcome in five villages, local dispensaries and the hospital in a 
rural district in North-Western Tanzania is described. In Chapter 1 a justification is given 
of the studies presented, and in Chapter 2 the Sumve Primary Health Care (PHC) 
programme described, within which the studies presented in this thesis took place. Making 
use of the example of malnutrition and reporting how some villages try to tackle this 
problem, it is explained how communities within the Sumve PHC programme have 
broadened their participation in health development activities, implementation, monitoring 
and evaluation of activities related to the studies. Besides community participation, vital 
aspects of PHC programmes are decentralization, equity and intersectoral cooperation. The 
development of the Sumve PHC programme has also contributed to raising awareness in the 
communities that safe motherhood is important. 
One of the major constraints of the planning, management, and evaluation of 'safe 
motherhood' programmes is data deficiency. In Chapter 3 maternal mortality is assessed, 
as obtained from a prospective community based survey, a survey using the recently 
developed 'sisterhood' method which questions respondents about the deaths of their adult 
sisters, complimented with hospital data. Four hundred and forty seven pregnant women in 
the community survey were followed up as far as six weeks after delivery, there were 2,865 
respondents in the sisterhood-survey and the hospital-study involved 7,526 deliveries. The 
maternal mortality ratio derived from the prospective community based survey, the sisterhood 
method survey and hospital data analysis was 241, 297 and 845 per 100,000 live births, 
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respectively. It is concluded that the hospital data tended to overestimate maternal mortality 
in these communities. The sisterhood method is quick, inexpensive and easier to perform 
than a prospective community based study. 
In Chapter 4 perinatal mortality rate (PMR), percentage of low birthweight (LBW) 
and twinning rate are assessed, as obtained from a prospective community based survey and 
hospital data. PMR was 68o/,,,, (29/427) in the community survey and 967M (304/3,174) in 
hospital. Stillbirths accounted for 81% of perinatal mortality in hospital as compared with 
41% in the community based survey. Percentages of LBW were 9.9 and 14.6 and twinning 
rates were 14/1,000 and 39/1,000 births in the community-study and hospital, respectively. 
Perinatal mortality, low birthweight and twinning rates in hospital were higher than in the 
community-survey. It was concluded therefore that estimations of perinatal outcome in 
hospital cannot be extrapolated to the concerned community, a conclusion that has important 
consequences. For example, data on the incidence of low birthweight, one of the indicators 
to monitor progress towards Health for All by the year 2000, are collected on a worldwide 
scale. Almost all data, however, are derived from hospital populations. Further, the 
commonly reported high twinning rates for the whole of Africa may be the result of hospital 
selection only and may not necessarily reflect the true prevalence in the community. 
In Chapter 5 a prospective observational population-based survey is described with 
the aim to determine perinatal mortality. The survey was conducted in 5 villages during 
1990, involved 222 women giving birth at home and 199 in dispensary or hospital. Twenty 
two of the 29 (76%) perinatal deaths occurred in home births. Stratified for low and high risk 
level, perinatal mortality was three times higher in home births attended by a relative or 
traditional birth attendant without formal training than it was in births in dispensaries or 
hospital attended by trained personnel. Furthermore, women identified with high risk 
pregnancy showed poor compliance, as half on them gave birth at home. It was concluded 
that risk factor assessment should consider both involved risks and available resources in the 
community. Specific combinations of risk factors may reduce the percentage of women 
labelled as high risk. The emphasis should be on those conditions that can be diagnosed with 
high sensitivity and specificity at community level. Further it is re-emphasised that births 
should be attended by adequately trained personnel, that hospital is the place of delivery in 
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high risk pregnancy and that more effective strategies are needed which will lead to more 
women with high risk pregnancies delivering in hospital. 
In Chapter 6 a hospital-based study is described involving 3,162 consecutive births 
from January 1989 to December 1990. Birthweights were measured and related to perinatal 
mortality, gestational age and other factors. A newly constructed local reference curve of 
birthweight-for-gestational age was compared with the existing curves. The "Sumve"-
birthweight-for-gestational age curve closely follows the Lubschenco standard curve. The 
variables positively associated with low birthweight (< 2,500 g) were nulliparity, history of 
a previous perinatal death, vomiting as self-reported complaint, spleen enlargement, and sex 
of the infant. Variables positively associated with preterm birth were nulliparity and spleen 
enlargement. Small-at-term was mostly associated with nulliparity, and sex of the infant. 
In Chapter 7 the development of a symphysis-fundal-height (SFH) chart is presented, 
constructed for a local population in rural Tanzania. The chart is based on 403 measurements 
in 83 women from a prospective community-based study. One hundred and thirty two 
measurements (32.9%) were below the 10th centile line of a recommended Cardiff chart, 
while only two measurements were above the 90th centile line. This may indicate that a high 
percentage of the Tanzanian fetus are growth retarded or genetically small. The relative 
importance of each of these remains unknown. Use of the Cardiff chart in rural Tanzania 
could result in unnecessary referrals, which is undesirable in view of both the women 
involved and strained resources. Therefore, the use of a local symphysis fundal height chart 
is recommended. 
In Chapter 8 the value of using different pre-delivery maternal indicators is compared 
for predicting birthweight, and the usefulness of a single pre-delivery SFH measurement is 
examined for the detection of low birthweight and twin pregnancy/macrosomia. SFH 
measurements were gathered in the hospital from 1,509 women who had both a singleton 
delivery and available data of pre-delivery weight, pre-delivery SFH, height and mid-upper 
arm circumference (MUAC) and 73 women who had a twin delivery. SFH, predelivery 
weight and MUAC explained, respectively, 41%, 13% and 4% of the observed variation in 
birthweight. At a cut-off level of 30 cm for SFH, the detection rate for birthweight below 
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2,500g and 2,000 g was 66% and 68%, respectively, and the false-positive rate was 9% and 
14 %, respectively. At a cut-off level of 38 cm for SFH, the detection rate for twin pregnancy 
or a birthweight ^ 4,000 g was 76%, and the false-positive rate was 4%. It was concluded 
that SFH is a better predictor of birthweight than maternal height, predelivery weight or 
MUAC. Similar to Shakir's (1974) MUAC tape for underfives, a simple SFH measuring tape 
could be designed for use in antenatal care. Besides assessment of intra- and interobserver 
variation, attention has to be paid to pre-eminent issues of planning, training, resources, 
supervision, management and evaluation before introducing the proposed SFH tape. 
In Chapter 9 the value of head-, chest- and mid-upper arm circumference, and 
crown-to-coccyx length as screening methods for low birthweight are compared. Results are 
presented of 2,710 consecutive live births in the hospital, excluding infants with severe 
congenital abnormalities. Chest circumference (r= 0.84) and MUAC (r= 0.79) correlated 
best with birthweight. Variance in birthweight was explained by chest circumference in 70%, 
while a model including all variables accounted for 79% . At a cut-off level of 30.0 cm for 
chest-circumference, detection rate for birthweight below 2,500 g and 2,000 g was 67% and 
96%, respectively, while the false-positive rate was 3 and 10%. At a cut-off level of 9.0 cm 
for MUAC, detection rate for birth-weight below 2,500 and 2,000 g was 72% and 95%, 
respectively, while false-positive rate was 8% and 15%. Chest circumference is 
recommended as the first stage screening method of choice for LBW, when no weighing 
scale is available. This as chest circumference is less susceptible to small changes in the cut-
off point, and the need for the cut-off point to be very specifically tailored to the population 
under consideration is less than for MUAC. A proposed circular nomogram from which the 
predicted birthweight can be computed from chest and mid-upper-arm circumference has the 
disadvantage of requiring two measurements instead of one. This substantially increases both 
the workload and the chance of errors when reading, calculating and interpretating. The 
improvement is little in the performance of the screening tests resulting from the use of two 
measurements. 
The introduction of community-based reproductive health care programmes in 
Tanzania integrated within PHC programmes is discussed in chapter 10. These programmes 
should address safe motherhood, fertility awareness and sexually transmitted diseases (STDs), 
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Human Immunodeficiency Virus (HIV)/Acquired Immmuno Deficiency Syndrome (AIDS) 
control. It is argued that the proposed primary reproductive health care programmes will only 
be sustainable if community participation is achieved, and if combined with improved 
Women's and Child Health programmes. The requirements demanded for these programmes 
add to the difficulties of a health service which is already experiencing considerable financial 
and other constraints. Major improvements in financial support will be needed to raise the 
quality and confidence in the health care system. This will also require more efficient and 
effective use of resources, and consistent and coordinated support for district health systems. 
Modest charges e.g. a local insurance system, with attempts to exempt the poor, could help 
make such reproductive health care programmes sustainable. 
Within the Sumve PHC programme the increasing participation by communities has 
contributed to raising awareness that safe motherhood and reproductive health are important. 
This will hopefully now facilitate participation of communities in planning, enabling 
sustainable interventions with the ultimate aim of improving women's health. 
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MUHTASARI 
Nchini Tanzania, moja kati ya matatizo makubwa yanayomkabili mwanamke na 
kusababisha kupoteza mtoto, kuathiri afya yake na hata kupoteza maisha yake ni matatizo 
yanayohusiana na ujauzito na uzazi. Kitabu hiki kinatoa matokeo ya uchunguzi na ufuatiliaji 
wa matokeo ya ujauzito uliofanyika kwenye vijiji vitano, zahanati na Hospitali zilizoko 
wilayani katika vijiji magharibi mwa Tanzania. 
Sura ya kwanza inaelezea haja ya kufanyika kwa utafiti huo ambao matokeo yake 
yanaelezwa katika kitabu hiki, wakati Sura ya pili inaelezea kwa undani juu ya mradi wa 
Hudama ya Afya ya Msingi Sumve. Utafiti unaotolewa matokeo yake katika kitabu hiki 
ulifanyika ndani ya eneo la mradi huu. Kwa kutumia utapiamlo kama mfano na jinsi baadhi 
ya vijiji vinavyojaribu kulikabili tatizo hilo. Sura hii inaelezea jinsi jamii zilizopo ndani ya 
eneo la Mradi wa Huduma ya Afya ya Msingi ya Sumve zilivyoshiriki kwa kiasi kikubwa 
mipango ya shughuli za maendeleo ya kiafya, utekelezaji, ufuatiliaji na tathmini ya shughuli 
zote zilizohusiana na utafiti uliofanyika. Pamoja na ushirikishwaji wa jamii, mambo mengine 
muhimu katika mipango ya Huduma za Afya ya Msingi ni kuzipa jamii hizo uwezo wa 
kuamua usawa na ushirikiano kati ya sekta mbalimbali. Kuanzishwa kwa mradi wa Afya ya 
Msingi Sumve umechangia kwa kiasi kikubwa kuinua hali ya uelewa katika jamii juu ya 
umuhimu wa uzazi salama. Moja kati ya vikwazo vikubwa katika uratibu, uendeshaji na 
tathmini ya mipango ya uzazi salama ni uhaba wa takwimu sahihi. 
Sura ya tatù inaelezea utafiti uliofanyika kuchunguza juu ya vifo vya wanawake 
kutokana na ujauzito na uzazi kwa kutumia njia tatú. Njia hizo ni utafiti kufuatilia matokeo 
katika jamii, njia iliyovumbuliwa kwa karibu ni ya kuhoji walengwa juu ya vifo vya dada zao 
wakubwa ("Sisterhood method") na kutokana na takwimu za hospitali. Katika utafiti 
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uliofanyika kufuatilia matukio, wajawazito 447 walifuatiliwa katika kipindi chote cha ujauzito 
трака wiki sita baada ya kujifungua. Kulikuwa na walengwa 2,865 katika utafiti uliofanyika 
juu ya vifo vya dada zao wakubwa, wakati utafiti uliofanyika hospitalini ulihusisha vizazi 
7,526. Vifo vya akina mama kutokana na matatizo ya ujauzito na uzazi, kutokana na aina 
hizo tatù za utafiti vilikuwa ni 241, 297 na 845 kwa kila vizazi hai 100,000. Matokeo 
yanaonyesha kwamba takwimu za hospitali zinafanya vifo kutokana na ujauzito na uzazi 
kuonekana vingi zaidi katika jamii hizi. Njia ya kuhoji walengwa juu ya vifo vya dada zao 
wakubwa inahitaji muda mfupi, gharama ndogo na ni rahisi zaidi kuliko utafiti wa ufuatiliaji 
wa matukio katika jamii. 
Sura ya nne inaangalia vifo vya watoto wachanga ("Perinatal Mortality Rate"), 
asilimia ya watoto wanaozaliwa na uzito mdogo na uzazi wa watoto mapacha. Kutokana na 
utafiti wa ufuatiliaji wa kinamama wajawazito na uzazi wao katika jamii, na kwa kutumia 
takwimu zilizopatikana hospitalini. Vifo vya watoto wachanga vilikuwa 68/1,000 (29/427), 
katika matokeo ya utafiti wa ufuatiliaji wakati takwimu za hospitali zilikuwa 96/1,000 
(304/3,174). 81 % ya vifo vya watoto wachanga vilivyotokea hospitalini, vilitokana na watoto 
waliozaliwa wafu, ukilinganisha na 41 % iliyotokea katika jamii. Watoto waliozaliwa wakiwa 
na uzito mdogo, walikuwa asilimia 9.9. Katika utafiti wa ufuatiliaji wa matukio katika jamii 
na asilimia 14.6 waliozaliwa hospitalini. Uzazi wa mapacha ulikuwa 14/1,000 katika jamii 
na 39/1,000 ikiwa ni takwimu za hospitalini. Idadi ya vifo vya watoto wachanga, watoto 
waliozaliwa na uzito mdogo na uzazi wa mapacha kwa kila vizazi 1,000 ilikuwa kubwa katika 
mazingira ya hospitali kuliko ilivyokuwa kwenye utafiti wa kufuatilia katika jamii. Hii 
imethibitisha kwamba matokeo ya ukadiriaji wa matokeo ya ujauzito na uzazi hospitalini 
hayawezi kutumika kama ndicho kipimo sahihi katika jamii inayohusika. Hii ina umuhimu 
mkubwa sana, kwa mfano takwimu ya juu ya kuzaliwa watoto wenye uzito mdogo ni moja 
kati ya vielelezo muhimu katika kupima maendeleo kuelekea kwenye Afya kwa wote Duniani 
ifikapo mwaka 2000. Hata hivyo ni kweli kwamba takwimu zote hizo hukusanywa kutoka 
hospitalini. Zaidi ya hayo, tarrifa ya kiwango cha juu cha uzazi wa mapacha hutolewa zaidi 
katika Вага la Afrika. Inawezekana kuwa ni matokeo ya uchunguzi wa hospitali tu na sio 
lazima kuwa inaonyesha hali halisi katika jamii. 
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Sura ya taño inaelezea juu ya utafiti ulioangalia matukio kwa wakazi katika jamii kwa 
lengo la kufahamu vifo vya watoto wachanga. Utafiti huu ulifanyika katika vijiji vitano 
vilivyoteuliwa mwaka 1990, na utafiti huu ulihusisha wanawake 222 waliojifungua nyumbani, 
na 199 waliojifungua kwenye zahanati vijijini au katika hospitali. Vifo vya watoto wachanga 
22 kati ya 29 (76%) vilitokea kwa watoto waliozaliwa nyumbani. Kwa kupanga kulingana 
na vidokezo vikubwa na vya hatari, vifo vya watoto wachanga vilikuwa maia tatú zaidi kwa 
watoto waliozaliwa nyumbani kwa kusaidiwa na ndugu au wakunga wa jadi ambao 
hawakupata mafunzo yeyote maalum. Ukilinganisha na watoto waliozaliwa kwenye mazingira 
ya zahanati au hospitali kwa msaada wa Muuguzi au Mkunga. Aidha wanawake wengi 
waliobainika kuwa na vidokezo vikubwa vya hatari, walionyesha ridhaa kidogo sana kwa 
maagizo walioyopewa na wataalam, kwani kati ya hao nusu ni idadi ya waliojifungua 
nyumbani. Inabainishwa kwamba uchunguzi wa vidokezo vya hatari ni bora uzingatiwe kwa 
pamoja, vidokezo vinavyohusika na rasilimali au nyenzo zinazopatikana katika jamii 
inayohusika ili kurahisisha kukabiliana na matatizo. Mchanganyiko maalum wa vidokezo 
fulani vya hatari, unaweza kusaidia kupunguza kwa kiasi fulani cha idadi ya wanawake katika 
jamii wanaoonekana katika kukabiliwa na hali ya hatari zaidi. Mkazo zaidi uwekwe juu ya 
yale matatizo ambayo yanaweza kutambuliwa kwa usahihi na uhakika katika ngazi ya jamii. 
Inasisitizwa kwamba, ni budi kuwepo mtu mwenye ujuzi wa kutosha wakati wa uzazi. Na 
kwamba hospitalini ni mahali pa kujifungua kwa ujauzito wenye vidokezo vikubwa vya 
hatari. Pia mikakati mizuri zaidi inahitajika kuweza kuwafanya akinamama wanaobainika 
kuwa na vidokezo vikubwa vya hatari ni verna wakazalie hospitalini. 
Sura ya sita inaelezea utafiti uliofanyika hospitalini na kuhusisha vizazi mfululizo 
3,162, kuanzia Januari 1989 hadi Desemba 1990. Uzito wa kuzaliwa ulipimwa na 
kuwianishwa na vifo vya watoto wachanga, umri wa mimba na vidokezo vingine. Kipimo 
kipya cha mzingo (curve) kinachowianisha uzito wa kuzaliwa na umri wa mimba, 
ukilinganishwa na mizingo mingine ambayo tayari inatumika. Kizingo cha "Sumve" cha uzito 
wakati wa kuzaliwa kwa umri wa mimba kinafuata kwa karibu sana kizingo kile 
kinachokubalika cha Lubschenco. Kuanzia umri wa mimba wiki ya 37 ya ujauzito kulikuwa 
na mtindio wa wazi wa ukuaji. Kati ya vitu vilivyohusishwa na uzito mdogo wa kuzaliwa 
(chini ya gramu 2,500) ni mimba ya kwanza, vifo vya watoto wachanga katika uzazi 
uliotangulia, kutapika, wengu kubwa na jinsia ya mtoto. Kuzaliwa kabla ya muda wake 
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kulihusishwa na mimba ya kwanza na wengu kubwa, wakati mundio wa ukuaji tumboni 
kulihusishwa na mimba ya kwanza na jinsia ya mtoto. 
Sura ya saba inaonyesha "Chati ya kimo cha mimba kwa kutumia futi kamba ya 
"Symphysis fondai height" (SFH) iliyotayarishwa kwa ajili ya matumizi kwa wakazi wa 
vijijini nchini Tanzania imeonyeshwa. Chati hii imetayarishwa kutokana na vipimo 403 
vilivyofanywa kutokana na wanawake 83 kwenye utafiti wa ufuatiliaji wa matukio katika 
jamii. Kiasi cha vipimo 132 (32.9%) vilikuwa chini ya mstari wa asilimia 10 (lOth centile) 
ya kipimo kinachokubalika cha Cardiff wakati ambapo ni vipimo viwili tu vilikuwa juu ya 
mstari wa 90%. Hii inaweza kumaanisha kwamba % kubwa ya mimba katika Tanzania zina 
mtindio wa ukuaji au ni ndogo kwa kurithi. Umuhimu wa mambo haya mawili bado 
haufahamiki. Matumizi ya chati ya Cardiff katika sehemu za vijijini za Tanzania kunaweza 
kusababisha wajawazito wengi kutumwa hospitalini bila ulazima mkubwa, jambo ambalo 
halifai hasa ukizingatia wanawake wenyewe wanaohusika wana ufinyu wa rasilimali na 
vitendeakazi. Kwa sababu hiyo mkazo zaidi uwekwe juu ya matumizi ya chati iliyotayarishwa 
kwa kuzingatia matumizi wakazi wa vijijini. 
Sura ya nane inalinganisha vielelezo mbalimbali kwa marna mjamzito kabla ya 
kujifungua katika kutabiri uzito wa mtoto wakati wa kuzaliwa, na matumizi ya kipimo kimoja 
cha kimo cha mimba kabla ya kujifungua kwa kutumia futikamba SFH ili kutabiri uzito 
mdogo wa kuzaliwa na mimba ya mapacha au mtoto mkubwa. Vipimo vya kimo cha mimba 
kwa kutumia futi kamba SFH vilifanyika hospitalini kutokana na kuwachunguza wanawake 
1,509 ambao walijifungua mtoto mmoja mmoja na takwimu juu ya uzito, kima cha mimba, 
urefu na mzingo wa nusu ya sehemu ya juu ya mkono (MUAC) na kutokana na wanawake 
73, waliojifungua mapacha. Kimo cha mimba kwa kutumia futikamba SFH, uzito kabla ya 
kujifungua na mzingo wa nusu ya sehemu ya juu ya mkono (MUAC) ilionyesha asilimia 
41,13 na 4 kwa mtiririko huo, tofauti zilionekana kwenye uzito wa kuzaliwa. Kwa kutumia 
kimo cha mimba cha sentimita 30 kama kigezo msingi, uwezo wa kipimo hicho kutabiri 
watoto watakaozaliwa na uzito chini ya gramu 2,500 na 2,000 ulikuwa 66% na 68%, wakati 
ambapo kiwango cha kipimo hicho hutoa jibu lisilosahihi, ilikuwa ni asilimia 9 na 14 katika 
viwango hivyo viwili vya uzito wa kuzaliwa. Kwa kutumia sentimita 38 SFH kama kimo cha 
kigezo, uwezo wa kipimo hicho kutabiri uzazi wa mapacha au uzito wa kuzaliwa ni asilimia 
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76, na kiwango cha kutoa jibu lisilosahihi kwa asilimia 4. Hivyo inabainishwa kwamba, kimo 
cha mimba kwa kupima kwa futikamba SFH ni kipimo bora zaidi kutabiri uzito wa mtoto 
wakati wa kuzaliwa kuliko vipimo vya urefu wa mama, uzito wake kabla ya kujifungua au 
mzingo wa nusu ya sehemu ya juu ya mkono. Sawa na futikamba ya Shakir (1974) ya 
kupimia mzingo wa nusu ya sehemu ya juu ya mkono kwa watoto chini ya miaka mitano, 
futikamba rahisi kwa kupimia kimo cha mimba yanaweza kutengenezwa na kutumika katika 
huduma za wajawazito kabla ya kujifungua. Pamoja na kutilia maanani tofauti zinazoweza 
kutokea kutokana na upimaji, na wapimaji ni budi pia kufikiría kwanza maswala mengine 
muhimu kama uratibu na upangaji wa shughuli wenyewe, mafunzo kwa watendaji, rasilimali 
zilizopo, ufuatiliaji usimamizi na tathimini ya mpango mzima kabla ya kuanzisha kipimo 
hicho kinachopendekezwa. 
Sura ya tisa inalinganisha ubora wa kupima mzingo wa kichwa, kifua, nusu ya 
sehemu ya juu ya mkono na urefu wa utosini mpaka kitokono/kifandugu kama njia za 
kugundua uzito mdogo wakati wa kuzaliwa. Matokeo yanayoonyeshwa ni kutokana na watoto 
hai 2,710 waliozaliwa hospitalini kuondoa watoto ambao walizaliwa na ulemavu mkubwa. 
Mzingo wa kifua ni г = 0.84 na mzingo wa nusu ya sehemu ya juu ya mkono (MUAC) r 
= 0.79 iliwiana verna na uzito wa kuzaliwa. Mzingo wa kifua ulionyeshwa kutofautiana 
katika uzito wa kuzaliwa kwa asilimia 70 wakati ambao kwa kutumia mfano uliojumuisha 
vielelezo vingine vyote tofauti, hiyo ilikuwa ni ya asilimia 79. Kwa kutumia mzingo wa kifua 
wa sentimela 30 kama kigezo, uwezo wa kipimo hicho kutabiri uzito wa kuzaliwa 
mtotomwenye uzito chini ya gramu 2,500 na gramu 2,000 ulikuwa 67% na 96% wakati 
ambapo kiwango cha kutoa jibu lisilo sahihi kilikuwa ni asilimia 3 na 10%. Kwa kuchukua 
mzingo wa nusu ya sehemu ya juu ya mkono wa sentimita 9.0 kama kigezo chenye uwezo 
wa kipimo hicho kutabiri uzito wa kuzaliwa wa chini ya gramu 2,500 na gramu 2,000 
ulikuwa ni asilimia 72 na 95 wakati kiwango cha kutoa jibu lisilo sahihi kilikuwa asilimia 8 
na 15. Mzingo wa kifua unapendekezwa kutumika kama njia ya kwanza kugundua uzito 
mdogo wa kuzaliwa endapo hakuna mizani ya kupimia uzito. Hii ni kwa sababu si rahisi kwa 
mzingo wa kigezo na pia haja ya kufanya kipimo cha mzingo wa kifua kulazimika kufanya 
mabadiliko madogomadogo ya kipimo cha mzingo wa kigezo kuwa maalum kwa wakazi wa 
jamii inayohusika, ni ndogo kulinganisha na ile ya mzingo wa nusu ya sehemu ya juu ya 
mkono kina hasara ya kuhitaji kuwa na vipimo hivyo viwili badala ya kimoja. Hii inaongeza 
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wingi wa kazi na uwezekano wa kufanya makosa katika usomaji na ugumu wa kutafsiri 
matokeo yake. Kuna nafuu kidogo sana kiutendaji kwa kutumia njia za ugunduzi zinazohitaji 
vipimo viwili. 
Sura ya kumi inajadili kuanzishwa kwa miradi ya huduma ya afya ya uzazi katika 
jamii kwa kushirikisha na miradi ya afya ya msingi (PHC). Miradi hii inatakiwa ilenge katika 
maswala ya uzazi salama, ufahamu juu ya uwezo wa kubeba mimba na kujifungua, magonjwa 
ya zinaa na namna ya kujikinga na kudhibiti vimsi vinavyoharibu kinga ya mwili dhidi ya 
maradhi ya Ukimwi. Miradi ya afya ya uzazi inaweza kufanikiwa na kuendelezwa endapo 
umma/jamii itashirikishwa kikamilifu na kama itajumuishwa na mipango madhubuti ya afya 
ya wanawake na watoto. Mahitaji kwa ajili ya mipango hii inazidi kuongeza ugumu wa kutoa 
huduma bora za afya ambazo tayari zinakabiliwa na matatizo makubwa kifedha na nyenzo 
zingine. Mabadiliko makubwa katika kuongeza msaada wa kifedha yanahitajika ili kuboresha 
na kuinua hadhi na imani ya watu katika mfumo mzima wa huduma za afya. Hii inahitaji pia 
uwajibikaji na matumizi bora ya rasilimali zilizopo na taratibu nzuri kuunganisha pamoja 
mifumo ya afya wilayani. Malipo madogo kama kwa kuanzisha Bima za Afya kwa ajili ya 
wakazi wa sehemu inayohusika inayoangalia uwezekano wa kuwasamehe kulipa masikini na 
wasiojiweza, inaweza kuwa njia bora ya kuimarisha na kudumisha mipango hiyo ya afya ya 
jamii. 
Kuongezeka kwa ushiriki wa jamii katika mradi wa Huduma za Afya ya Msingi 
Sumve, kumechangia kuinua kiwango cha ufahamu juu ya umuhimu wa uzazi salama na afya 
ya uzazi. Inatarajiwa kuwa hii itaongeza ushiriki wa jamii hizo katika uratibu na uendeshaji, 
na hivyo kuweza kudumisha miradi ya udhibiti kwa lengo la kuinua afya ya wanawake. 
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In Tanzania is één van de grootste risico's van een vrouw op het verliezen van haar 
kind, haar gezondheid of zelfs haar eigen leven, het risico dat samenhangt met zwangerschap 
en bevalling. In deze dissertatie wordt een onderzoek beschreven naar de uitkomst van 
bevallingen in vijf dorpen, de daarbij behorende basisgezondheidszorgposten, en het 
ziekenhuis in Tanzania. In hoofdstuk 1 wordt het waarom van het onderzoek beschreven, 
terwijl in hoofdstuk 2 het basisgezondheidszorgprogramma in Sumve, Tanzania, wordt 
besproken. Binnen dit programma, in een plattelandsdistrict in het noord-westelijk deel van 
Tanzania, vond het onderzoek plaats zoals beschreven in deze dissertatie. Aan de hand van 
het voorbeeld van ondervoeding wordt geschetst hoe enkele dorpsgemeenschappen iets 
proberen te doen aan dit probleem, en hoe gemeenschappen binnen het Sumve basisgezond-
heidszorgprogramma hun deelname aan de ontwikkeling daarvan hebben uitgediept. Behalve 
bevolkingsparticipatie, zijn belangrijke aspecten van basisgezondheidszorgprogramma's 
decentralisatie, het gelijkheidsprincipe en samenwerking tussen verschillende sectoren. De 
ontwikkelingen die binnen het Sumve basisgezondheidszorgprogramma hebben plaatsgevon-
den, hebben bijgedragen aan de bewustwording binnen gemeenschappen dat veilig 
'moederschap' aandacht verdient. 
Eén van de beperkingen bij planning, management en evaluatie van programma's die 
veilig moederschap tot doel hebben, is gebrek aan adequate gegevens over moedersterfte. In 
hoofdstuk 3 wordt moedersterfte bepaald aan de hand van een prospectief bevolkingsonder-
zoek, een onderzoek gebruikmakend van de recent ontwikkelde 'zusterschap'-methode waarin 
respondenten geïnterviewd worden over de dood van hun volwassen zusters, en ziekenhuisge-
gevens. In totaal werden 447 zwangere vrouwen vervolgd tot zes weken na de bevalling in 
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het prospectieve bevolkingsonderzoek, waren er 2865 respondenten in het zusterschaponder-
zoek, en 7526 bevallingen in het ziekenhuis. De moedersterfte, zoals bepaald met behulp van 
het prospectieve bevolkingsonderzoek, het onderzoek dat gebruik maakte van de zusterschap-
methode, en de analyse van de ziekenhuisgegevens, bedroeg respectievelijk 241, 297 en 845 
per 100,000 levendgeboren kinderen. Er wordt geconcludeerd dat ziekenhuisgegevens neigen 
tot overschatting van moedersterfte binnen deze gemeenschappen. De zusterschapmethode 
is snel, goedkoop en makkelijker uitvoerbaar dan een prospectief bevolkingsonderzoek naar 
moedersterfte. 
In hoofdstuk 4 worden perinatale sterfte, laag geboortegewicht en aantallen 
tweelingen uit het prospectieve bevolkingsonderzoek vergeleken met ziekenhuisgegevens. Er 
waren 29 gevallen van perinatale sterfte op 427 bevallingen (68/1000) in het prospectief 
bevolkingsonderzoek, terwijl er op 3174 ziekenhuisbevallingen 304 gevallen (96/1000) van 
perinatale sterfte waren. Van de perinatale sterfte in het ziekenhuis bestond 81% uit 
doodgeboren kinderen, in vergelijking met 41% in het bevolkingsonderzoek. Laag 
geboortegewicht (minder dan 2500 gram) kwam in respectievelijk 9.9% en 14.6% van de 
pasgeborenen voor in bevolkingsonderzoek en ziekenhuis, terwijl bevallen van een tweeling 
in de frequentie van respectievelijk 14/1000 en 39/1000 bevallingen werd gezien. Perinatale 
sterfte, laag geboortegewicht en tweeling-geboorten kwamen in het ziekenhuis vaker voor dan 
in het prospectieve bevolkingsonderzoek. Het lijkt onjuist om cijfers gebaseerd op 
ziekenhuisgegevens te gebruiken als maat voor uitkomsten van bevallingen voor de betrokken 
bevolking. Dit heeft belangrijke consequenties, bijvoorbeeld bij het verzamelen van gegevens 
over het vóórkomen van laag geboortegewicht. Deze worden wereldwijd verzameld als één 
van de indicatoren om vooruitgang te meten in het kader van het programma 'gezondheid 
voor iedereen tegen het jaar 2000' van de Wereld Gezondheidsorganisatie. De gegevens over 
laag geboortegewicht zijn echter bijna altijd gebaseerd op ziekenhuisgegevens. Ook de vaak 
gerapporteerde hoge aantallen tweelingen voor Afrika zouden het resultaat kunnen zijn van 
selectie gebaseerd op ziekenhuisgegevens, en hoeven niet de werkelijke aantallen aan te 
geven van tweelingen in bevolkingsgroepen. 
In hoofdstuk 5 wordt een prospectief bevolkingsonderzoek beschreven met als doel 
het meten van perinatale sterfte. Het onderzoek werd uitgevoerd in 5 dorpen gedurende het 
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jaar 1990, en omvatte 222 vrouwen die thuis en 199 die in een basisgezondheidspost of het 
ziekenhuis bevielen. Tweeëntwintig van de 29 (76%) gevallen van perinatale sterfte kwamen 
voor bij de thuisbevallingen. Gecorrigeerd voor het wel of niet aanwezig zijn van één of 
meerdere risicofactoren zoals vermeld op de Tanzaniaanse zwangerschapskaart, was het 
vóórkomen van perinatale sterfte drie keer zo hoog bij thuisbevallingen dan bij bevallingen 
die plaatsvonden in een gezondheidspost of het ziekenhuis. De thuisbevallingen vonden plaats 
onder begeleiding van een familielid, bekende of traditionele vroedvrouw zonder verdere 
opleiding, terwijl bevallingen in gezondheidspost of ziekenhuis begeleid werden door 
professioneel opgeleide krachten. Een ander resultaat was dat de helft van de vrouwen met 
een hoog risico zwangerschap, zich niet hielden aan het advies om in het ziekenhuis te 
bevallen. Het lijkt belangrijk om bij selectie te kijken naar de voorspellende waarde van 
risicofactoren. Hierbij is het ook belangrijk om te zoeken naar bepaalde combinaties van 
risicofactoren zodat het percentage vrouwen met een hoog risico-zwangerschap kan 
verminderen. Speciale aandacht verdienen risicofactoren die met grote gevoeligheid en 
specificiteit op gemeenschapsniveau kunnen worden vastgesteld. Verder is het van belang dat 
bevallingen begeleid worden door goed opgeleide gezondheidswerkers en dat vrouwen met 
een hoog risico-zwangerschap in het ziekenhuis bevallen. Er moeten effectieve strategieën 
worden ontwikkeld die ertoe leiden dat vrouwen naar het ziekenhuis komen om te bevallen. 
In hoofdstuk 6 wordt een studie beschreven die betrekking heeft op 3162 opeenvol-
gende ziekenhuisbevallingen tussen januari 1989 en december 1990. Geboortegewichten 
werden geregistreerd en gerelateerd aan perinatale sterfte, duur van de zwangerschap en 15 
andere factoren. Er wordt een lokale referentie-grafiek van geboortegewicht voor de duur van 
de zwangerschap beschreven, en een vergelijking gemaakt met grafieken van elders. De 
lokale Sumve-grafiek lijkt veel op een andere standaard grafiek, de zogenaamde Lubschenco 
curve. Factoren die positief geassocieerd waren met laag geboortegewicht waren primipari-
teit, klachten van braken gedurende de zwangerschap, een vergrote milt, het geslacht van het 
kind, en perinatale sterfte in de voorgeschiedenis. Vroeggeboorte was positief geassocieerd 
met primipariteit en vergrote milt, terwijl laag geboortegewicht van het kind à terme 
geassocieerd was met primipariteit en het geslacht van het kind. 
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In hoofdstuk 7 wordt een lokale symphysis-fundus-hoogte (SFH) grafiek gepresen-
teerd, gebaseerd op 403 metingen bij 83 vrouwen in het prospectieve bevolkingsonderzoek. 
In totaal vielen er 132 metingen (32.9%) onder de 10 percentiel lijn van een wereldwijd 
aanbevolen grafiek uit Cardiff, Wales, terwijl er slechts 2 metingen boven de 90 percentiel 
lijn uitkwamen. Dit kan er zowel op wijzen dat een groot deel van de foetus groeivertraging 
oploopt alswel dat ze genetisch klein zijn. Het relatieve belang van deze twee factoren is niet 
duidelijk. Echter, het gebruik van de grafiek uit Cardiff zal in Tanzania kunnen leiden tot 
een aantal onnodige verwijzingen. Dit is onwenselijk, zowel gezien vanuit het standpunt van 
de betrokken vrouwen als vanuit een gezondheidszorgapparaat dat kampt met een gebrek aan 
middelen. Vandaar het advies om de lokale SFH-grafiek te gebruiken. 
In hoofdstuk 8 worden verschillende maten vergeleken die gebruikt worden om 
geboortegewicht te voorspellen. Daarnaast wordt gekeken naar de waarde van eenmalige 
meting van de SFH aan het einde van de zwangerschap voor het voorspellen van laag en 
hoog geboortegewicht en tweelingzwangerschap. SFH-metingen werden verzameld van 1509 
vrouwen in het ziekenhuis die bevielen van één kind en waarvan gegevens beschikbaar waren 
over gewicht van de vrouw voor de bevalling, haar SFH, lengte en bovenarmomtrek en 
daarnaast van 73 vrouwen die bevielen van een tweeling. SFH, gewicht van de vrouw en 
haar bovenarmomtrek verklaarden respectievelijk 41%, 13% en 4% van de waargenomen 
variatie in het geboortegewicht. Bij een grens van 30 cm voor SFH, waren de "detection 
rates" voor een geboortegewicht beneden 2500 en 2000 gram 66% respectievelijk 68%, en 
waren de "false-positive rates" 9% respectievelijk 14%. Bij een grens van 38 cm voor SFH 
was de detection rate 76% voor een tweelingzwangerschap of een geboortegewicht van 4000 
gram of meer, en de "false-positive rate" bedroeg 4%. De conclusie is dat SFH een betere 
maat is voor het voorspellen van geboortegewicht dan de lengte van de vrouw, haar gewicht 
voor de bevalling of de bovenarmomtrek. Kijkend naar het voorbeeld van het bovenarmom-
trekmeetlint, zoals dat gebruikt wordt als maat om de voedingstoestand bij kinderen te 
bepalen, zou het mogelijk moeten zijn om het gebruik van een eenvoudig SFH-meetlint in 
te voeren in de zwangerschapszorg. Behalve het bepalen van de intra- en inter-waamemer 
variatie is het belangrijk om, voordat overgegaan wordt tot het introduceren van het 
voorgestelde SFH-meetlint, aandacht te besteden aan juiste planning, training, supervisie, 
middelen, organisatie en evaluatie binnen de moederzorg. 
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In hoofdstuk 9 wordt de waarde vergeleken van hoofd- en borstomvang, bovenarm-
omtrek en hoofd-tot-stuit lengte bij pasgeborenen in het voorspellen van laag geboortege-
wicht. De resultaten worden gepresenteerd van 2710 levendgeboren kinderen, waarbij 
kinderen met ernstig aangeboren afwijkingen van de analyse werden uitgesloten. Borstom-
vang (r = 0.84) en bovenarmomtrek (r = 0.79) bleken de maten die het beste gecorreleerd 
waren met geboortegewicht. De variatie in het geboortegewicht werd voor 70% verklaard 
door borstomvang, terwijl in een model waarin alle maten werden opgenomen 79% van de 
variatie werd verklaard. Bij een grens van 30.0 cm voor de borstomvang waren de "detection 
rates" voor geboortegewichten beneden 2500 en 2000 gram 67% respectievelijk 96%, terwijl 
de "false-positive rates" 3% respectievelijk 10% bedroegen. Bij een grens van 9.0 cm voor 
de bovenarmomtrek waren de "detection rates" voor geboortegewichten beneden de 2500 en 
2000 gram 72% respectievelijk 95%, terwijl de "false-positive rates" 8% respectievelijk 15% 
bedroegen. Borstomvang wordt aanbevolen als een eerste screeningsmethode voor het bepalen 
van laag geboortegewicht indien een weegschaal ontbreekt. De reden is dat borstomvang 
minder gevoelig is voor kleine veranderingen in het "cut-off point" dan de bovenarmomtrek. 
Bovendien hoeft het "cut-off point" bij borstomvang niet zo specifiek aangepast te zijn aan 
de lokale bevolkingsgroep als het geval is bij gebruik van de bovenarmomtrek. Een 
voorgesteld nomogram om geboortegewicht te schatten uit een berekening van zowel borst-
als bovenarmomtrek heeft als nadeel dat er twee maten nodig zijn in plaats van één. Dit 
vergroot zowel de werklast als de kans op het maken van fouten bij het aflezen, berekenen 
en interpreteren. Daarnaast is de verbetering van het resultaat bij gebruik van twee maten in 
plaats van één maat slechts klein. 
Het belang van introductie van programma's ter verbetering van de reproductieve 
gezondheid geïntegreerd in bestaande basisgezondheidszorgprogramma's wordt besproken in 
hoofdstuk 10. Essentiële elementen in dergelijke programma's zijn veilig moederschap, 
'vnichtbaarheidsbewustzijn', en bestrijding van sexueel overdraagbare aandoeningen en 
AIDS. Beargumenteerd wordt dat reproductieve gezondheidszorgprogramma's aan de basis 
alleen dan zullen beklijven als er voldoende participatie van de bevolking is en als dergelijke 
programma's gecombineerd worden met verbeterde programma's voor vrouwen en kinderen. 
De financiële en andere voorwaarden die nodig zijn voor dergelijke programma's komen 
boven op de huidige problemen waarvoor het gezondheidszorgsysteem staat. Een belangrijke 
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verbetering van de financiering van de gezondheidszorg is nodig om de kwaliteit van en 
vertrouwen in het gezondheidszorgsysteem te verbeteren. Hiervoor zijn ook van belang een 
efficiënter en effectiever gebruik van de bestaande middelen en een consistenter en beter 
gecoördineerd beleid ten aanzien van met name districtgezondheidszorg. Betaalbare bijdragen 
via bijvoorbeeld een direct lokaal verzekeringssysteem, waarbij gepoogd wordt om de 
armsten in de samenleving te beschermen, zouden kunnen helpen om verbeteringen te laten 
beklijven. 
In het Sumve basisgezondheidszorgprogramma heeft de toenemende bevolkingspartici-
patie er ook toe bijgedragen dat veilig moederschap en reproductieve gezondheid als 
belangrijk worden gezien. Hopelijk zal dit leiden tot een volgende stap, namelijk participatie 
in de planning van gezondheidszorgprogramma's en effectieve interventies met blijvend 
resultaat. Op die manier kan het uiteindelijke doel bereikt worden: verbetering van de 
gezondheid van vrouwen. 
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CURJUCVLVM ПЛЕ 1 3 3 
newly established Mwanza Centre for Primary Health Care, a field station for (continuing) 
education, research and service in Primary/District Health Care for Mwanza Region. 
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STATEMENTS 
Thesis 
"Safe Motherhood 
Perinatal Assessment in rural Tanzania" 
I 
True maternal mortality ratios at community level can better be obtained by sisterhood 
method than hospital data. (this thesis) 
II 
Maternal mortality, perinatal mortality, percentage of low birthweight and twinning rate in 
hospital should be an overestimate of what actually happens in the community if the hospital 
functions well as an integral part of a primary health care network. (this thesis) 
III 
It seems justified to do a further assessment of the value of a simple tri-coloured symphysis-
fundal-height tape for use in antenatal care. (this thesis) 
IV 
Too often health programmes embark on massive training of traditional birth attendants 
(TBAs) without really assessing the potential impact of such a programme versus other 
interventions, e.g. improvements in quality of delivery of care in institutions, maternity 
waiting homes at the delivery site, training and follow-up of female village health workers 
and a few leading TBAs in village midwifery, or improvements in emergency referral. 
V 
Many patients with a vesico-vaginal fistula of no longer than 3 months duration will benefit 
from an indwelling bladder catheter for 4-6 weeks; not only for promoting spontaneous 
healing, but also for psychologic reasons that something is being done. 
VI 
"The provisional 'clinical' case definition of AIDS in children intended for surveillance 
purposes lacks predictive value and is being incorrectly used for diagnosis." 
Nicoli A, Walraven G, Kigadye R-M, Klokke A. Difficulties in the diagnosis of HIV-1 
infection and disease in children in Africa. Reviews of Medical Virology 1995; In Press. 
VII 
A community health care worker without curative back-up is in as poor a position as a doctor 
without community basis. 
VIII 
The general practitioner in a tropical district hospital is in his own way no less an expert than 
any of his specialist colleagues. 
IX 
The statement "the most economical way of bringing good water to more people is to repair 
the broken supplies rather than to build new ones" (Cairncross S, Feachem RG. 
Environmental health engineering in the tropics. Chicester: Wiley & Sons Ltd, 1983: 50) is 
also true for Kwimba District, Mwanza Region, Tanzania. 
X 
The health of the world would be much improved by a global income tax to distribute wealth 
amongst its countries. 
XI 
If some vector-borne diseases move North with global warming this will have the advantage 
that more money will be available for research into these diseases. 


